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Data on Household Appliances 

N ITS intention to compile data on electrically 

operated home devices of interest to engineers, 
architects and others the industrial and domestic power 
committee of the American Institute of Electrical 
Engineers is planning a work from which all branches 
of the industry will benefit. It will supplement what 
has already been done along this line and lead to the 
standardization that is needed in the electrical features 
of devices such as attachment plugs as well as in switch 
control, motor designs, wattage of heating elements, 
nameplate markings and the like. In solving these 
problems the authority of the Institute will mean much, 
for it will make available engineering data comparable 
in value with its recommendations covering other elec- 
trical apparatus. 


Need for Capital Beyond the Rockies 


N THEIR application to the California Railroad Com- 

mission for increased rates the Southern Sierras 
Power Company and the Holton Power Company made 
the following statement in requesting a rate that will 
afford a fair return upon investment: “To meet the 
needs of rapidly growing business money must be 
invested in transformers, substations, transmission and 
distribution systems, which cannot be financed without 
the receipt of adequate return that will invite the pur- 
chase of the securities.” For the purpose of determin- 
ing what constitutes a fair return the two companies 
are requesting the commission to set a value upon 
their properties. The rates that the commission fix for 
these two companies, which are under the same manage- 
ment, will be of general interest when it is recalled that 
an extensive high-tension system is involved, transmit- 
ting electrical energy over lines having their extremities 
more than 634 miles apart. 


The Jones-Reaves Engineering Bill 


HE Jones-Reaves bill before the House of Repre- 

sentatives and the Senate is a step in the right 
direction. It points toward economy and efficiency in 
the planning and the doing of national engineering 
work. As outlined elsewhere in this issue, it is designed 
to create a department of engineering, with a Cabinet 
member at its head, to handle the engineering work 
that is now being done in a great many bureaus in 
the various existing departments of the government. 
It aims to eliminate waste in office routine, to do away 
with division of interest, duplication of effort and 
shifting of responsibility. It provides for the creation 
of an organization that will, by its unified interest in 
engineering, promise standardization of methods and 
a consistent and effective governmental policy in engi- 
neering affairs. 


It must be realized that to extricate all our national 
engineering work from its present tangle of rea 
tape is practically impossible unless time is allowed for 
evolution. Many faults can probably be found in the 
Jones-Reaves bill. However, its purpose is one of com- 
mon sense, and its adoption in its present form would 
greatly hasten the progress needed in handling national 
engineering work. The bill must be supported by action. 
Engineers are best qualified to understand the under- 
lving fundamental advantages to be derived from such 
legislation and should make it their responsibility that 
the country shall receive its benefits. 


Decentralizing Manufacture 


O LIMIT the amount-of labor which any single 

factory disturbance may effect, some employers are 
following a policy of decentralization in their plant 
expansion. Instead of adding floor space to existing fac- 
tories they are renting or building floor space in other 
cities. This is not a new idea, but such broad and gen- 
eral application of it as is now in progress is something 
new in the electrical industry. As a policy which will 
provide a measure of insurance against complete plant 
shut-down it has been sufficiently well proved to recom- 
mend it for consideration wherever expansion on a con- 
siderable scale becomes necessary. 


Responsibility for Service 


HE average central-station customer, it is safe to 

say, has little conception of the cost in personal 
effort involved in maintaining continuous reliable serv- 
ice under present conditions of coal supply. It is all 
in the day’s work, of course, but there is a companion 
picture to the lineman’s struggles with the elements 
in the weary search of the superintendent, assistant 
manager, or whatever he may be called, for his own 
coal cars as he tramps snowbound railroad yards and 
frozen sidings hundreds of miles from his comfortable 
office, persuades the petty officers of the transportation 
army to start his fuel moving again toward its destina- 
tion, and “jollies” the overburdened train crews into 
keeping particular wheels moving once his prized loads 
are coupled up. It all counts in the reputation of the 
industry. 


Trade Outlook Improving 


EBRUARY was a hard month. It brought the in- 

fluenza and blizzard upon blizzard. It cut down 
working forces, tied up transportation and carried with 
it a fuel shortage. In other words business suffered. 
Deliveries that had been bad became worse, except per- 
haps in schedule material. Orders, however, have been 
piling up, and there is enough business now on the books 
to keep factories going many months. But spring is 
ahead, and transportation is getting better. Further- 
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more, with the return of the railroads to their owners 
there are indications that a serious attempt will be made 
to vindicate private ownership by eliminating the causes 
which have delayed shipments. This, among other 
things, should relieve the extreme shortage of steel- 
electrical materials for electrical manufacturers and 
give jobbers a working stock of such material as rigid 
conduit, outlet boxes and steel inclosing boxes. 





New Station to Serve Connecticut Network 


NDER the rising demand of the past few years 

the electrical networks of Connecticut have been 
growing rapidly, and we are glad to note the comple- 
tion of a compact and well-planned station as an 
addition to the resources of the Eastern Connecticut 
Power Company. This station is described by E. T. 
Phillips in the current issue. The system of the 
Eastern Connecticut company runs along the coast 
between New Haven and Westerly, R. I., with branches 
northward, and has gradually replaced a number of 
small central stations and isolated plants, besides feed- 
ing the coast-line railway. It had grown until it was 
already absorbing the supply of four steam stations and 
one water-power station, and finally the additional power 
station just completed became necessary. The location 
for the new plant was carefully considered, the choice 
falling on a site at Montville. on the Thames, about 
half way between Norwich and New London. This 
gave a fair approximation to the center of distribu- 
tion and an excellent opportunity for growth and the 
continuous supply of coal by water. 

A short dredged channel connecting with the river 
channel makes it possible to bring coal barges within 
reach of a gantry crane, which can unload the barges 
or coal cars standing on a side track with equal facility. 
A storage capacity of 12,000 tons within easy distance 
is provided, from which coal is taken by small cars 
drawn by a little kerosene locomotive and dumped into 
a hopper. From this hopper it is automatically con- 
veyed through a crusher and so on to the coal bunker 
at the top of the boiler room. From the same channel 
the condensing water is taken through a wooden flume 
to a screen well, and then through a concrete way to 
the condensers. The building itself, which is well 
shown in the illustration, is a compact three-story struc- 
ture provided with two reinforced-concrete chimneys, 
each serving a pair of 880-hp. (nominal) boilers. These 
are fired by underfeed stokers and are operated at 
maximum steam pressure at 275 lb. (19.3 kg.), with a 
superheat of 125 to 200 deg. The use of fairly large 
boiler units like these is a commendable feature of the 
installation. The steam passes from these boilers to a 
short equalizing header, from which in turn the tur- 
bines are fed. These are two in number, each operating 
a 12,500-kva., 11,000-volt, three-phase generator. The 
output of these turbines is delivered to two transmis- 
sion systems, one for the general nearby territory, 
stepped up to 33,000 volts, Y-connected, and the other, 
at double this voltage and also Y-connected, reaching 
clear to the New England Power Company’s lines at 
Millbury, Mass. 

A little study of the illustrations in the article will 
show the compactness and simplicity of the arrangement 
better than any description. The new plant seems to 
be an excellent example of an efficient and easily 
operated station well adapted for feeding an extended 
network. 
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Periodic Inspection and Testing Improve 
Insulator Performance 


O THE data already published on insulators we 

are glad to add a rather complete conspective view 
of insulator practice and performance in this country 
based on returns from some forty transmission com- 
panies working at voltages from 11,000 to 150,000 and 
under all sorts of climatic conditions. Looking over the 
general list, one is at once impressed with the relatively 
great difference in factors of safety employed with 
respect to the insulators. Of course, the rating of 
insulators is a rather arbitrary matter; but, taking 
ratings as they go, it is certainly somewhat surprising 
to find 13,200-volt lines in use with insulators rated 
from as low as 20,000 volts up to 55,000 volts wet flash- 
over and 105,000 dry flash-over. Even smaller factors 
of safety than the lowest here named have been used 
under particularly favorable conditions. Similar dif- 
ferences in practice existed in the earlier days with 
voltages of 60,000 and thereabouts, but more recent 
constructions for voltages at and above this value have 
passed almost entirely to suspension insulators with 
very respectable factors of safety from any point of 
view. Local conditions seem to determine the practices 
reported, it being very clear that in regions where 
coastwise storms must be encountered more precautions 
are necessary than in a high and dry climate relatively 
free from disturbing influences. The differences, there- 
fore, are less illogical than they seem to be at first 
sight. 

As to testing insulators, it is rather remarkable that 
more than half the companies from which reports were 
received make neither preliminary tests on their 
insulators nor periodical tests after they are in service. 
Preliminary tests may perhaps safely be omitted in 
cases where large factors of safety are employed and 
the factory tests have been thorough. Once the insula- 
tors are in service, tests are less easy, and it is not 
altogether clear what form of tests give the most 
reliable information. Flash-over and megger tests are 
most common as preliminaries, the latter being the 
more generally employed among the companies report- 
ing. After installation the insulators are tested chiefly 
by the megger and “buzz-stick’”” methods. Inspection 
is more easy to carry out than testing, and therefore 
most companies have patrol men on the look-out for 
trouble. We are inclined to believe that the practice 
of one company in insulating its somewhat inaccessible 
stretches of line with an unusually high factor of safety 
will tend to more reliable service. Weekly inspec- 
tion is most in favor and should be, as it sometimes 
is, made to coincide with periodical testing. The gen- 
eral result of testing and inspection is that all or nearly 
all of the faulty insulators can be detected and replaced 
before there is a complete breakdown. The importance 
of regular testing is strongly borne out by this fact. 
Systematic examinations of the lines have not, on the 
whole, been in practice long enough to give a clear idea 
as to deterioration with age. The general indications 
from the returns are that recent insulators stand up 
considerably better than the earlier types, as should be 
expected from increasing experience in manufacturing 
and with the real conditions of service. 

Disk-type insulators are steadily coming into more 
use and, at least for the higher voltages, with good 
reason. They enable a large factor of safety to be 
obtained at reasonable cost and are certainly less subject 
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to abnormal mechanical strains than the pin-type units. 
Above all this, a high factor of safety on long and 
important lines is the one important matter in line 
design. Not only does it protect against the ordinary 
strains of service of every kind, but it also affords no 
inconsiderable protection against lightning disturbances 
and switching surges, as theory and practice are indi- 
cating. If a 50,000-volt line is insulated for 150,000 
volts wet flash-over, it has 100,000 volts to the good 
in lessening the effect of inductive disturbances which 
result from so-called lightning strokes. A 20,000-volt 
line insulated with the same factor of safety has only 
40,000 volts reserve for contingencies, a fact which 
explains very simply why, on the whole, the big high- 
tension systems all have less trouble from lightning than 
those operating at moderate voltages. As a rule, too, 
the high-tension systems carry no more current than 
those at lower tensions and consequently run relatively 
rather less risk from surges. Given a good factor of 
safety with careful inspection and periodic testing, real 
breakdowns from insulator failure ought to be very 
infrequent. 





Attendantless Generating 
Plants 


N LARGE hydro-electric plants it is not uncommon 

to find the operating force made up of eight men— 
three shifts of switchboard operators and generator- 
room men, a chief operator and a handy man. Where 
the load amounts to 20,000 kw. or 30,000 kw. the cost 
of energy at the station busbars is not therefore 
appreciably affected by the wages of the operating force. 
In small plants, however, the cost of attendance may 
become a considerable part of the busbar cost of the 
energy. To this consideration may now be added the 
difficulty of getting at moderate cost, men for work 
which is more or less of a routine nature. Thus there 
appears to be a well-defined opportunity for the auto- 
matic or remote-controlled generating plant. Several 
of these have recently been constructed, and one has 
been in service for two years. 

An article by T. A. E. Belt in last week’s issue gave 
the outstanding considerations in automatic and remote- 
controlled generating plant design and details of some 
interesting schemes for putting the generating units 
on the line and shutting them down. Experience with 
synchronous-converter railway substations has been 
such as to inspire complete confidence in the probable 
reliability of the controls proposed. 

Dr. Steinmetz has created wide interest in the pos- 
sibility of developing a large number of unused water- 
power sites through the agency of the induction- 
generator units. As pointed out by Mr. Belt, however, 
the induction-generator unit has decided advantages 
over the synchronous generator only when the head is 
comparatively high and where the system is extensive 
enough to make it possible to supply a considerable por- 
tion of the induction-generator excitation from the 
charging current of the line. For lower heads the 
synchronous generator may prove to be cheaper. 

In a later paper it will be shown how the principles 
discussed by Mr. Belt have been put into practice in 
both remote-controlled and automatic hydro-electric 
plants. In due course we shall no doubt have actual 
operating data from which to draw conclusions regard- 
ing the reliability of control in these plants. Specific 
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cost data, showing the increased fixed charges due to 
the special control scheme and the saving in operating 
expense, indicating the length of time required to pay 
for the extra investment, are awaited with keen interest. 





Pacific Coast Practice in 
Cooling Transformers 


OME very instructive experience in cooling trans- 

formers on the Pacific Coast is reported this week 
by G. E. Armstrong. The commonest method of 
cooling large transformers, such as are used for trans- 
mission purposes, is the circulation of water through 
coils in the transformer case. It appears that trouble 
has arisen in carrying out this method by reason of 
the cooling coils becoming clogged with deposits of 
foreign matter of one sort or another. Water carries 
with it a certain amount of impurity, either suspended 
or in solution, and it is found that within the coils 
two classes of deposits are frequently formed—the 
first composed of adhering vegetable matter or ordinary 
sediment, the second corresponding quite accurately to 
boiler scale, deposited from the mineral matter carried 
in’ solution. Aside from this, when iron coils are used, 
as they generally are, rust forms and still further 
interferes with the circulation. The commonest method 
of clearing out the deposits has been to circulate 
through them dilute hydrochloric acid, starting as low 
as 3 or 5 per cent and finishing sometimes as high 
as 25 per cent. Where the scale is mostly of carbonates, 
this process is very efficacious; where, as sometimes 
happens, magnesium sulphate is concerned, the acid has 
virtually no effect, and in some instances it has been 
found necessary to install new cooling coils. Recently 
some success has been attained by violently forcing 
through the coils, under air pressure, sand and water. 
This is more effective on ordinary deposits of suspended 
foreign matter than on scale. 

In cleaning brass or copper coil, sometimes used, the 
acid treatment is liable to cause dangerous corrosion, 
and where a scale has been formed cleaning becomes 
extremely difficult. The troubles experienced have been 
sufficiently numerous and serious to call for close atten- 
tion on the part of engineers. One obvious line of 
attack which has been tried with fair success is to 
treat the circulating water for the transformer cooling 
coils much as if it were for boilers, filtering it and 
using dissolved scale preventers as in feed water. This 
ought greatly to diminish the difficulty, although cer- 
tain waters are likely to prove as unmanageable for 
cooling coils as for boilers. Aside from this one may 
turn to the other methods of cooling. Of these we are 
inclined to agree with the author of the paper that 
circulating the oil itself through exterior cooling coils 
is on the whole the best, as giving the most thorough 
cooling and as a necessary result the best transformer 
output. 

For the smaller transformers the ordinary self-cooled 
type has come into large use up to about 1,000 kva. 
In California practice the advantages of painting the 
transformer cases white as a defense against heating 
from solar radiation has been found very considerable. 
On the whole, experience seems to show a decided prac- 
tical advantage in cooling the transformer oil itself for 
circulation in cases where pure water is not readily at- 
tainable. Failing this, treatment as for boiler scale 
would seem to be the best procedure. 








Alexander Graham Bell 


The inventor of the telephone, which today is the most used electrical device 
in the routine of our business and social affairs 


N A PORCH column at 109 Court Street, 

Boston, Mass., a bronze tablet bears the 

inscription: “Here the telephone was 
born June 2, 1875.” This was the location 
of the electrical workshop of Charles Williams, 
where Thomas A. Watson made for Alexandei 
Graham Bell the crude instruments of his har- 
monic telegraph. It was while testing these 
instruments that the accident occurred which 
led Professor Bell to discover that the vibra- 
tion of a steel reed over an electromagnet 
created electrical impulses which when _ re- 
ceived on an instrument at the other end of 
the wire caused a perceptible vibration and a 
musical tone. The speaking telephone was 
then born and the harmonic telegraph virtually 
forgotten. While working out this new idea 
it was Thomas A. Watson who, on March 10, 
1876, heard the first connected speech over a 
telephone, the command of the inventor: “Mr. 
Watson, Mr. Watson, I want you. Come here.” 
This message was transmitted between two 
rooms of an inexpensive boarding house, one 


Professor Bell’s bedroom and the other his lab- 
oratory, at 5 Exeter Place in Boston. August 
10, 1876, when the first clear transmission of 
speech took place one way between Brantford 
and Paris, Ontario; Oct. 9, 1876, when he talked 
both ways between Boston and Cambridge, 
Mass., and Nov. 26, 1876, between Boston and 
Salem, are historical dates during the eight 
months that led up to the plans for the commer- 
cial exploitation of the telephone, after the re- 
fusal by the Western Union Telegraph Company 
to buy the Bell telephone patents for the sum 
of $100,000. With the selection of the general 
superintendent of the United States railway 
mail service as general manager of the Ameri- 
can Bell Telephone Company, that man being 
Theodore N. Vail, the realization of the dreams 
of Professor Bell in 1875 was made possible, 
and he has seen the telephone grow into a 
system of more than twelve million stations 

a stupendous achievement entirely within the 
lifetime of the inventor, who March 4 cele- 
brated his seventy-second birthday. 











Eastern Connecticut Served by New Station 


Formerly Supplied by Small Isolated Plants 
Railway Is One of Principal Loads—Factors 
Taken Into Consideration in Designing Stations 


By E. T. PHILLIPS 
Superintendent of Power, Eastern Connecticut Power Company 





TANK IN FOREGROUND SUPPLIES WATER FOR FIRE 
PROTECTION, COOLING AND BOILER MAKE-UP 


O SUPPLY power demand in the eastern part 

of Connecticut, the Eastern Connecticut Power 

Company has constructed at Montville a power 

station that is characterized by some very inter- 
esting engineering features. Formerly this section was 
supplied from small central stations or by isolated 
plants, all of which would have required a considerable 
outlay of capital to take care of the increased demand 
caused by war work and to provide for future expan- 
sion. This condition applied especially to the railway 
company operating in this section. This railway com- 
pany consists of three divisions running along the coast 
between New Haven Conn., and Westerly, R. I., and 
operating north through Norwich and Putnam to the 
state line, its whole demand being supplied by four 
steam-power stations and one water-power station. On 
this demand as a cornerstone the present power system 
was built, and it is the hope of the company eventually 
to supply most of the load in the Thames, Quinebaug 
and Shetucket river valleys and to tie in with other 
power systems in this and neighboring states. When 
this shall have been done, better load conditions for all 
the power systems connected should result. 

Another consideration which influenced the building 
of this plant, and which to a great extent was a public- 
spirited one on the part of those who financed the under- 
taking, was that a cheap, reliable source of power in this 
section might attract large industries and thus directly 
benefit the eastern end of the state and indirectly all 
of New England. The Thames River is navigable as far 
as Norwich and is reasonably free of ice during the 
winter months. In addition, this section is served by 
two railroad systems which would supplement water 
shipments. 


GANTRY CRANE AT LEFT UNLOADS COAL FROM BARGES AND 
CARS; 12,000 TONS OUTDOOR STORAGE IS PROVIDED 


The first intention was to build the power station in 
the city of Norwich, but several conditions arose which 
made it more desirable to locate near New London. 
Accordingly a site was secured on the Thames River at 
Montville, approximately midway between Norwich and 
New London. The main considerations were: First, 
nearness to center of distribution, having in mind both 
present customers and future business, whether manu- 
facturing, electric railway, or railroad electrification; 
second, a better chance to grow with the load without 
crowding; third, less danger from ice congestion which 
would prevent shipments of coal by water during the 
winter. 

The power station was erected near the river on a 
horizontal vein of gravel, 12 ft. to 15 ft. (3.6 m. to 4.5 
m.) thick, through which piles were driven for a con- 
crete foundation, a fill being made first around the 
power-station site with gravel from the high ground 
back of the shore line. This source also supplied the 
gravel necessary for all foundation work. 

This location permitted an easy solution of the coal- 
handling and condensing-water problems, a small jetty 
being formed north of the power-station fill and a 
channel dredged between the two fills connecting with 
the river channel. A wharf was built on the power- 
station side of this channel and a gantry crane pro- 
vided for unloading the coal from either barges or cars, 
which may be run under the crane for this purpose. A 
storage capacity of 12,000 tons is provided between the 
wharf and the station. Coal is loaded into small cars 
at this point, hauled by means of a 5-ton kerosene- 
burning locomotive and dumped into a hopper, from 
which point it is carried to a double-roll crusher and 
thence, by means of a vertical bucket conveyor and a 
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combined inclined and horizontal-belt conveyor, to a 
coal bunker of approximately 450 tons’ capacity at the 
top of the boiler room. From this point the coal is 
distributed by gravity to the boilers. The condensing 
water is taken from this channel through a wooden 
flume to a screen well near the building, thence through 
a concrete flume to the condensers, the water being dis- 
charged through similar flumes to the river south of 
the station. 

The building is divided into three parts—a boiler 
room, 86 ft. x 80 ft. (26 m. x 228 m.), a turbine room 
53 ft. x 91 ft. (16 m. x 28 m.), and an electrical bay 
20 ft. x 91 ft. (6 m. x 28 m.). The maximum height 
of the building is 95 ft (29 m.). Under the boilers and 
turbines on the ground floor is the auxiliary apparatus. 
In the electrical bay on the ground level 11,000/33,000- 
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of power have been built. Above is the top gallery, in 
which the 33,000-volt bus and switching equipment are 
installed. The connection between the 330-volt side of 
the step-up transformers and the 330-volt bus is made 
by means of copper tubing, supported on insulators in 
wells on the south wall of the building between the lower 
and upper galleries. From the 33,000-volt gallery the 
feeders pass through roof bushings to a steel structure 
on the roof from which the feeders are run to a steel 
terminal tower in the yard. The 33,000-volt electrolytic 
lightning arresters are on the roof near the steel 
structure. 

Two tapering reinforced-concrete chimneys are pro- 
vided. These are over 160 ft. (49 m.) high and have an 
inside diameter at the top of slightly over 10 ft. (3 m.). 
The chimneys are supported on and anchored to steel 





VIEW AT LEFT—METHOD OF SUPPORTING TRANSFORMER LEADS; CENTER VIEW—AT THE RIGHT IN THE PIT IS ONE OF THE TURBINE- 
MOTOR-DRIVEN CONDENSER-WATER CIRCULATING PUMPS; VIEW AT RIGHT—CONDENSER-WATER CIRCULATING 
PUMP DRIVEN BY TURBINE AND MOTOR 


volt transformers, house-service transformers and oil- 
circuit breakers, and a lavatory. Above this, on the 
turbine-room level, a 11,000-volt concrete-bus structure 
is installed. On the same level is the office of the chief 
engineer. Above and overlooking the turbine room the 
operating gallery and the office of the superintendent 





SEGREGATION OF COSTS—MONTVILLE POWER STATION, 
EASTERN CONNECTICUT POWER COMPANY 


Per Cent of 


Total Cost 

Dredging, dikes and wharf 10.91 
Building substructure....... 8.0 
Building superstructure....... , 17.60 
Boilers. . ce wi eeaeicn 6 8.76 
Circulating water tunnels and screen well 2.47 
Stokers. . ee) ee io 2.09 
Chimneys, flues and uptakes 1.71 
Boiler-room auxiliaries 3.81 
Coal and ash handling. . 4.96 
Turbine-room auxiliaries. . 6.22 
Turbo-generators. . iv. 
Transformers Zier vues 1.76 
Switchboard and wiring. 4.84 
General water supply Lae 
Traveling crane. . 0. 9¢ 
Piping. . cannkeayaee 6.28 

Total.. 100.00 


girders under the boiler-room roof, the girders being 
tied in with the building steel. Each chimney is lined 
with a 4-in. (10 cm.) perforated radial fire-brick, 50 ft. 
(15 m.) high, with a 2-in. (5-cm.) air space between the 
chimney and the lining. Steel flues connect two boilers 
with the bottom of each chimney. 


The boiler equipment consists of four 880 hp. Bab- 
cock & Wiicox water-tube boilers set singly and ar- 
ranged in two rows with a firing aisle between. They 
are designed to operate at a maximum steam pressure 
of 275 lb. (19.38 kg.) and a superheat of 25 deg. (70 
deg. C.) at 100 per cent rating and 200 deg. (111 deg. 
C.) at 300 per cent rating. Soot blowers are installed 
in all boilers, and a steam-flow meter, a CO, recorder, 
a pyrometer and a three-in-one draft gage are provided 
for each boiler. 

Each boiler is also equipped with a Westinghouse 
underfeed stoker, which receives coal from an overhead 
bunker through steel chutes in which scales which auto- 
matically weigh the coal fed each boiler are mounted. 
Four geared turbine units drive the stokers, one for 
each unit. Provision has been made, however, by means 
of a length of shafting to connect the two stoker-drive 
shafts on the same side of the firing aisle so that one 
turbine may drive two stokers. The normal rating of 
the turbine is 10 hp., which may be increased to 20 hp. 
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by opening additional nozzles provided for that pur- 
pose. A regulator actuated by the wind-box pressure 
controls the speed of each turbine. 

Water for fire protection, cooling and boiler make-up 
is supplied by wells which are grouped around an ele- 
vated 50,000-gal. (190,000-1.) steel water tank, approxi- 
mately 800 ft. (245 m.) from the power station. Two 
500-gal. (1,890-l.) duplex double-acting piston pumps, 
driven through reduction gears by 25-hp., 440-volt slip- 
ring motors, pump water from the wells to the tank. 
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MAIN SWITCH, BUS AND FEEDER CONNECTIONS 


Two Cochrane elliptical metering feed-water heaters, 
each with a capacity of 150,000 Ib. to 200,000 Ib. (68,000 
kg. to 90,000 kg.) of water per hour, are provided for 
heating the boiler-feed water. In order to insure as 
pure boiler-feed as possible, the make-up water is 
evaporated in a high heat-level evaporator system, con- 
sisting of three evaporators in parallel, two surface 
condensers and one open-feed water heater. This system 
has a capacity of 15,000 lb. (6,800 kg.) of distilled water 
per hour. Three 4-in. (10-cm.) four-stage double-suc- 
tion pumps directly connected to turbines are provided 
for the boiler feed. 

Steam is fed from each boiler through an 8-in. 
(20-em.) line into a short 12-in. (30-cm.) equalizing 
header installed near the north wall of the turbine- 
room basement. From this header a 12-in. (25-cm.) 
line runs to each turbine. Steam for boiler auxiliaries 
is obtained from a 6-in. (15-cm.) header in the boiler- 
room basement. This header is fed by two 4-in. (10-cm.) 
lines connecting with the 8-in. (20-cm.) lines from the 
two boilers on the north side of the boiler room. Steam 
for the turbine auxiliaries is obtained from two 4-in. 
(10-cm.) steam lines, tapped onto the steam lines lead- 
ing to their main units, 

Two horizontal Curtis steam turbines rated at 10,000 
kw. (continuous) and 1,800 r.p.m., drive 12,500-kva., 
three-phase, 60-cycle, 11,000-volt generators. Both 
direct-connected and auxiliary turbine-driven exciters 
are provided. 

Steam from the turbines is condensed in two Wheeler 
Admiralty surface condensers connected to the turbines 
by means of copper expansion joints. Cooling water is 
provided by double-suction centrifugal pumps. These 
are directly connected at one end to 440-volt induction 
motors and at the other end through six-to-one herring- 
bone reduction gears to turbines, this provision being 
made to permit obtaining a heat balance with different 
loading of the main units. Two turbo air pumps, also 
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connected through herringbone gears, and two double- 
suction hot-well pumps complete the condenser auxiliary 
equipment. 

A fan which forms an integral part of the generator 
rotor draws the cooling air through an air washer 
which is designed to clean, cool and humidify 30,000 
cu.ft. (840 cu.m.) of air per minute. 

The leads for the generators are run through conduit 
to the 11,000-volt switch room. The generator bus, 
disconnecting ‘switches and oil circuit breakers are 
mounted in a concrete structure. The bus is sectional- 
ized, power for the auxiliary service being taken from 
a middle section and one generator connected to each 
end section. Power for the station service is provided 
through three 200-kva., 11,000/440-volt transformers. 

For service in the surrounding district two 12,500- 
kva., three-phase, 11,000/33,000-volt transformers, “Y’’- 
connected on the “high” side and neutral grounded, are 
provided. They are connected to the 11,000-volt bus, 
one to each section, through disconnecting switches and 
oil circuit breakers. From the “high” side of these 
transformers copper-tube connections are run to the 
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ISOMETRIC DRAWING OF STATION PIPING 


33,000-volt bus, these being connected to the bus 
through disconnecting switches and oil circuit breakers. 

To connect with the New England Power Company’s 
system at Millbury, Mass., three 5,000-kva., single- 
phase, 11,000/66,000-volt transformers, “Y’-connected 
on the high side and neutral grounded, are provided. 

The construction work was done by the Fred T. Ley 
Company, under the supervision of the Harry M. Hope 
Company, which acted as engineers for the Eastern 
Connecticut Power Company. 








Determining Losses in Transmission Lines 


Short Methods of Determining Voltage Drop and Power Loss in Transmission Lines by Using 
Two Short Tables Based on Recognized Practice-——-When Line Construction Does 
Not Conform to Tables, Solutions Are Approximate 


By OSCAR GAARDEN 
Northern States Power Company 


HOSE who have made calculations of losses in 
transmission lines have no doubt felt the need 
of some method by which the desired results 
can be arrived at in practice by more direct 
methods than by substitutions in long, cumbersome for- 
mulas. Usually several tables have to be referred to and 
interpolations made before the final result has been ob- 
tained. Careful revision then has to be made to check 
the results. These operations are tedious and require 
considerable time. 
Unfortunately the relations existing between power 
and voltage losses and resistance, in- 


losses and 80 per cent power factor for wires of various 
sizes at voltages commonly used on three-phase lines. 
For other percentages of power loss the value of kilo- 
watt-miles will be in direct proportion, and for othe 
power factors the value of kilowatt-miles will be in 
proportion to square of the power-factor ratios. As 
will be readily seen from equation (2), the values for 
other voltages will also be in proportion to the square 
of the voltage ratios. For the wire sizes listed it will 
then be evident that the power loss can be readily de- 
termined for any condition which may come up in prac- 





ductance and capacity in transmission 
lines are not capable of simple geo- 
metrical solution. However, it is be- 
lieved that the solution of line-loss 
problems can be much simplified by 





Safe 
the use of only two tables. By placing | o,).5i%' kn. 
copies of these tables in a pocket | 5 
notebook the engineer will be in a 100 
position to solve line problems in the 2 
field on short notice. = 
Transmission-line losses are com- oh 


posed of two separate quantities— 


1 ( 
|W 


TABLE I—KILOWATT-MILES FOR 80 PER CENT POWER FACTOR AND 


10 PER CENT POWER LOSS 


For three-phase overhead lines at various voltages—60 cycles. 











1,313) 3,966 
| 


| Size 1] Voltage at Receiver 
‘rel 2,300 4,000 6,600 13,200 22,800 33,000 57,200 66,000 110,000 
6 | 163; 492) 1,339) 5,355; 15,970) 33,470) 100,600 133,900 371,850 
4 259} 782) 2,129) 8,516) 25,400) 53,220) 159,900 212,900; 591,360 
3 327| 986) 2,685) 10,740) 32,030) 67,120) 201,600 268,500; 745,600 
2 412) 1,243) 3,385) 13,540) 40,390) 84,620) 254,200 338,500 940,100 
1 519) 1,568) 4,269) 17,070} 50,940) 106,700] 320,600 426,900; 1,185,600 
1/0 654) 1,977) 5,381) 21,530) 64,220) 134,600) 404,200) 538,200/ 1,494,800 | 
2/0 825) 2,492] 6,786] 27,150} 80,980) 169,700) 509,800) 678,600) 1,885,000 
3/0 |} 1,041) 3,143) 8,558) 34,230) 102,100) 213,900) 642,800) 855,800) 2,376,800 
4/0 10,800} 43,190) 128,900) 270,000; 811,090) 1,079,800; 2,999,000 





power loss and voltage loss. In the 
preparation of tables for these losses 
the term kilowatt-miles has been em- 
ployed. This term represents the 
product of the kilowatts delivered and 
the length of the line in miles. It is 
used for the purpose of broadening the application 
of the tables. It is obvious that the effect of load 
and distance are of equal weight in the determination 
of line losses under similar conditions if we neglect 
the effect of line capacity. A load of 100 kw. trans- 
mitted one mile (1.6 km.), will give the same line 
loss as 10 kw. transmitted 10 miles (16 km.), or 1 kw. 
transmitted 100 miles (160 km.) under similar condi- 
tions as to wire size, spacing, voltage, etc. 


Let P = Power loss in per cent of load delivered. 


Formula—kw-m = 


7 = Current per wire in amperes. 
R = Total resistance per wire in ohms. 
r == Resistance of one wire per 1000 ft. 
m == Length of line in miles, 

cos 6 = Power factor of load. 


E = Line voltage at receiver. 
For a three-phase line 


31° R100 
1000 kw.” 


and R = 5.28mr. 


P 
te 1000 kw 
EV 3cosé 
Substituting these values and solving for kilowatt- 
miles, 


(1) 
But 


_ PE*cos’é 


kw-m = 528000 7° 


(2) 


Table I was prepared from equation (2). The table 
gives the values of kilowatt-miles for 10 per cent power 
536 


NOTE—Kw-miles for other percentages of power loss are in direct proportion. Kw-miles for 
other power factors are in pro i i 
to the square. Do not exceed t 
values for Kw-m given above. 


P 


ortion to the square. Kw-miles for other voltages are in proportion 
e safe carrying capacity of the wire. For single phase use one half the 


f 


E* cos*é 


528000r 


tice. For single-phase the values of kilowatt-miles will 
be one half of those given in the table. 

The preparation of a similar table for line voltage 
loss is not nearly so simple. 

Let J, 7, m, cos 6 and E£ represent the same quantities 
as above. 


Let A = Loss in line voltage in per cent of EZ. 
Vo = Voltage to neutral at generator. 
V = Voltage to neutral at receiving end. 
D = Length of line in thousands of feet. 
x == Inductive reactance of one wire per 1000 ft. 


z = Vr + a = impedance per wire per 1000 ft. 


Tan « = 2/r for any wire. 
Then 

cos « = r/z for any wire. 

Refer to the fundamental line diagram in Fig. 1. ON 
represents the receiver voltage EF, DN = zD, DC = xD, 


CN = rD, 6 = the angle of lag AON of the line voltage 
loss (neglecting capacity), angle DNC = «, HNC = 4, 
and DNH = (« — 6). 





Vo= V/(V cos 6 + rd/)’* +- (V sin6 + -2dI)* (8) 
Let Z = V/DI 
Then 
Vo = VA (cos ¢ + zy + (sin e+ a) (4) 
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A 100 | 4 lows 3) (sin ¢ a ; | a 


(2 : 1) 2, . 27 Cos 0 it sn 2 
100 | ms,’ Z a” oe 
2x sin @ x (6) 
Z Zz? ; 


Assembling terms, completing the square, extracting 
the square root and substituting for (cos « cos 4 + sin 


¢ sin 9) its equivalent cos (« — 6) we have 
z \/ A : sae "7 
a J (60 1) - 1 + cos* (eg— 6) — cos(e — 4). (7) 
V E” cos @ 
k Z= =  Z= for ‘ee ase lines 
ut Z DI ® Z 5980 kwem 2° three phase lines. 
—  _ E*cos@[ [/ A ) 
hence kw-m = 5OR0 2 Fae + | 1 + cos’ (* — 6) 
cos (° — 8)] (8) 
For leading power factors the angle 6 is negative. 
The term cos (¢ — 6) then becomes cos (¢ + 6). In 
Fig. 1 the angle (« — 6) for leading power factor is 


nh. If the angle (« — 6) equals 90 deg., it will be 
seen that the point f very nearly reaches d. When f 
falls beyond d the voltage is higher at the receiving 
end than at the generating end. 

Table II has been prepared from formula (8). Stand- 
ard voltages and standard spacings which are common 
to three-phase systems have been adopted. The table 
is based on a frequency of 60 cycles per second, a 
power factor of 80 per cent (lagging) and a voltage loss 
of 10 percent. In applying this table it is important to 
keep within the safe carrying capacity of the wire. 
The safe carrying capacity for each wire is given in 
the columns at the left. To obviate the necessity of 
computing the current for any load it will be found 
very convenient to prepare a table which gives the max- 
imum safe kilowatt capacity for each wire size at the 





be delivered with a power loss of 10 per cent? (b) 
What will be the voltage loss for a 42-in. (106-cm.) 
spacing? 

Solution—From Table I, opposite No. 6 wire 
under 13,200 volts, we find 5355 kw.-m. 


Load = 5355 — 27 = 198.3 kw. 


From Table II, we find 6470 kw.-m. may be trans- 
mitted at a voltage loss of 10 per cent. But actually 
the kw.-m. to be tranemitted is 5355, therefore the 
voltage loss = (5355 -— 6470) 10 per cent — 8.3 per 
cent. 

An inspection of formula (8) will show that for 
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FIG. 1—SIMPLE TRANSMISSION-LINE VECTOR DIAGRAM 


voltages other than those given it is only necessary to 
multiply the value of kilowatt-miles as given in the 
table by the square of the ratio of the voltages. For 
a given load, under similar conditions as to voltage, wire 
size, spacing, etc., the drop for single-phase is just 
twice that for three-phase. Table II can therefore be 


rABLE II—KILOWATT-MILES FOR 80 PER CENT POWER FACTOR AND 10 PER CENT VOLTAGE LOSS 
For three-phase overhead lines at various voltages—60 cycles 
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Solid} 292) 284) 884 861 2'340 2°290 9,380 9,240) 
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225 12/0 Solid} 61¢€) 578] 1,865 


225 {2/0 Str. 620} 582] 1,878 
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* Safe carrying capacity, amp.. 


753] 4,820) 4,540} 19,300! 18 *650) 18" 180 | 55,650) 54,2 











4 y 240} 9,160 | 27;580) 27,310 57.380, 56,480} 56,310] 172,400 170,00€| 169,500 229,500) 225,900; 225,200 612, 
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200 }1/0 Solid] 544) 514] 1,648) 1,558] 4,280) 4,050] 16,990) 16,600) 16,220 | 49,530) 48,400) 100,53, 98,890) 98,520 302,000/ 297:60C 296,500] 402,10C | 395,600 394,100] 1,055,700 
‘ 1,753 ,650) 54, 
By 


88,85C 87,620; 87,050} 266,900 263,700 262,000] 355,400) 350,500/ 348,200) 937,500 


’ | 0} 112,45C| 110,520) 109,500} 337,800 | 332,60C 330,300] 449,80( 442,100 439,000] 1,167,800 
760] 4,840) 4,560] 19,380, 18,72¢ 18,240 | 55,830) 54,420] 113,02C! 110,960) 109,900} 339,50 | 333,900 330,700] 452,10( |443,80C 439,500) 1,169,200 


ie 


21,600} 3 


80( | 493,400 486,300] 1,290,100 
32,600 


75,400 | 371,20€ 365,800{ 499, 
0. 399,100 547° 20( | 535,400, 530,300} 1.402.900 


90€ | 402°700 











NOTE—Kw-miles for other percentages of voltage loss are very nearly in direct proportion. Kw-miles for other power factors below 90 per cent (ageing) are approxi- 


mately in direct proportion. Kw-miles for other voltages are in proportion to the square of the voltages. Do nct exceed the safe carrying capacities given ingt 


the left. Forsingle phase use one half the values for kw-miles given above. 


2 
. cos 6 
Formula—kw-m = 


various voltages. The power factor which is most 
common, say 80 per cent, should be used in the 
preparation of this auxiliary table. Another method 
for quickly determining whether or not a given load 
is within the safe carrying capacity of the wire is to 
have an auxiliary table which gives the current in am- 
peres for each load in kilowatts at the various stand- 
ard voltages. 

To illustrate the practical application of the tables 
a simple problem will be solved. 

Problem 1.—Length of line 27 miles, No. 6 wire, 
three-phase, 13,200 volts delivered. (a) What load can 


eXcolumne at 





used for single-phase by taking one half the values 
given for kilowatt-miles. 

It will be seen from formula (8) that the kilowatt- 
miles value is not directly proportional to the power 
factor or to the per cent voltage loss (A). The error 
of assuming kilowatt-miles directly proportional to (A) 
is, however, very small. In order to determine within 
what range of power factor Table II can be applied by 
direct exterpolation without serious error it is neces- 
sary to study the relation existing between kilowatt- 
miles and power factor under conditions likely to be 
met with in practice. The curves in Fig. 2 show this 
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relation at 13,200 volts, 55-in. (140-cm.) mean spacing 
and 10 per cent voltage loss for the wire sizes listed 
in the table. It is interesting to note the rapid increase 
in kilowatt-miles (or load for a given distance) as the 
power factor is raised above 90 per cent especially for 
the larger wire sizes. The fact will also be evident 
that it is not safe to assume that the value of kilowatt- 
miles is directly proportional to power factor above or 
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FIG. 2—RELATION BETWEEN KILOWATT-MILES AND POWER 
FACTOR ON BASIS OF (1) VOLTAGE DROP (2) POWER LOSS 


to the right of the dotted line TU. In using the table 
it is therefore important to remember that the error 
for the larger wires at power factors above 90 per cent 
is quite appreciable if the extrapolation method is used. 
It is recommended that formula (5) or formula (8) 
be used under these conditions. It is not probable that 
many such cases will be met with in practice. 

The rapid increase in the kilowatt-mile capacity of 
the larger conductors as unity power factor is ap- 
proached suggests the desirability of using condensive 
reactances to raise the power factor up to or beyond 
unity. In this connection it must be remembered that 
operation at high power factors would probably result 
in unstable voltage regulation if large conductors were 
used. The rate of change of voltage with power factor 
is not so great as that for kilowatt-miles. Neverthe- 
less, it would be necessary to keep close watch of the 
voltage, or to install an automatic regulator, where the 
load is likely to fluctuate appreciably. 

Where the separation between the three conductors 
of a three-phase circuit is not equal, the geometrical 
mean spacing should be used. This is obtained by 
taking the cube root of the product of the three con- 
ductor spacings. Sketches of a few types of construc- 
tion in which the spacings are unsymmetrical are given 
in Fig. 4. The geometrical mean spacing for each of 
these types is given at the foot of the sketch. 

In the construction of transmission lines on which 
the load is light it is important to see that the generat- 
ing equipment is of sufficient size to handle the charg- 
ing current. The effect of charging current on volt- 
age loss is negligible on short lines but should be taken 
account of on lines 50 miles (80 km.) or more in 
length. A practical method by which this effect can be 
quickly determined is described below. 


Let J,.-—=Charging current in amperes per mile 
of line. 
X,, = Inductive reactance in ohms per mile of 
wire. 


V = Voltage to neutral at receiver. 
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m = Length of line in miles. 
f = Frequency in cycles per second. 
Cm == Capacity in microfarads between wire and 
neutral. 
Lm = Coefficient of self-induction in henrys. 
S = Per cent rise in voltage at no load (or re- 


duction of voltage loss under load) due 
to charging current. 

The increase in voltage to neutral at the receiver 
over that at the generator due to the charging cur- 
rent flowing through the line inductance is, by the 
split condenser method, for three-phase, in per cent: 


~ ee i. Am m?,100 
S= OV (9) 
But J. = 47fCmV10° and Xm = 2r-fLm 
2S10° 
Hence m = \ LmCm(27f)?100 (10) 
; _ : dist. to neut. | = 
Since Lm = 0.000742 log wire radius and Cn = 
_ 0.0388 
dist. to neut. 
wire radius 
eo - a P 
LimCm = 34700" as 
4119.8 
Then m = “ -VS (12) 
For a frequency of 60 cycles per second, m = 68.66 V S. 
+ m* 
or S= 4714' (13) 


Since only a slight irregularity in the wave form is 
sufficient to increase the charging current by 30 or 
even 40 per cent, it is safe to assume that it is at 
least 25 per cent greater under practical conditions 
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F:G. 3—RISE OF LOAD VOLTAGE DUE TO LINE CAPACITY 


than that obtained by calculations based on a sinusoi- 
dal wave form. Applying this correction in formula 
(13), we have S = m’/3770. (14) 

From the above formula we observe the very inter- 
esting result that the effect of line capacity on the 
per centage voltage loss for a given frequency is a 
function only of distance, regardless of the size of 
the conductor, spacing, line voltage or load. While the 
formula gives the per cent rise of voltage at no load, 
it may also be used for determining the reduction of 
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voltage loss under load conditions with lagging power 
factor. While this assumption is not theoretically cor- 
rect, it is sufficiently accurate for practical line cal- 
culations. The error due to the wave form not be- 
ing sinusoidal is probably of greater magnitude than 
that resulting from the above assumption. Fig. 3 
gives the values of S for various lengths of line, plotted 
in the form of a curve. The full-line curve is based 
on equation (14) and the dotted curve on equation (13). 
-30--> 
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2300 Volt Contruction 
Mean Spacing = 
Vi5x 15 x 30=19” 
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13200 Volt Construction 
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FIG. 4—MEAN SPACING OF CONDUCTORS FOR UNSYMMETRICAL 
CONSTRUCTION 


For a single-phase line one-half the values of S ob- 
tained should be used. 

Similar tables to those given above for transmission 
lines can be prepared for local distribution lines, un- 
derground cables and for interior wiring from equa- 
tions (2) and (8). For these tables the term kilowatt- 
feet should be used instead of kilowatt-miles. 

In order to show how these tables may be used for 
the solution of transmission-line problems in the various 
forms in which they occur, Problems 2 and 3 are worked 
out. 

Problem 2.—Length of line, 16 miles; power factor, 
90 per cent lagging; load, 400 kw.; voltage, 6600 at 
receiver; No. 2/0 wire, 55-in. spacing. Find per cent 
power loss for (a) three-phase and (b) single-phase. 
Find per cent voltage loss for (c) three-phase and (d) 
single-phase. 

Solution.— 

400 * 16 = 6400 kw-m. 

From Table I for No. 2/0 wire, 6600 volts, kw-m 

= 6786. 


Per cent power loss, three-phase = 6400 . (5) i 


6786 9 

10 per cent = 7.4 per cent. (a) 
Per cent, power, loss, single-phase — 7.4 per cent < 

2 = 14.8 per cent. (b) 
From Table II for No. 2/0 wire, 6600 volts, kw-m. 

= 4540. 

6400 8 xX 10 

4540 °° 9 

per cent — 12.5 per cent. (c) 
Per cent voltage loss, single-phase — 12.5 per cent 

2 = 25.0 per cent. (d) 


Per cent voltage loss, three-phase — 
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Problem 3.—Length of line, 98 miles, three-phase; 
load, 18,000 kw.; power factor of load, 75 per cent lag- 
ging. What size of wire should be used for approx- 
imately 10 per cent power loss and what will be the 
line voltage loss for a 120-in. spacing at 110,000 volts? 

Solution.— 

18,000 « 98 = 1,764,000 kw-m. 

From Table I it is seen that No. 2/0 is the wire 
to be used; stranded wire is considered preferable. 
1,764,000 (@ 


Power loss = 1,885,000 * \75 


) X< 10 per cent = 
10.6 per cent. 
1,764,000 _. 


Voltage loss = 1,169,200 ” 


S X< 10 per cent = 16.1 


per cent. 

The line being over 50 miles in length, the effect of 
line capacity should be considered. From the curve 
in Fig. 4. we find the correction for 98 miles to be 
2.6 per cent. 

Corrected voltage loss = 16.1 — 2.6 = 13.5 per cent. 


Pole-Top Construction Used by 
Mining Company 
O OBTAIN a triangular spacing of conductors, 
provide for a ground wire and still avoid using too 
long poles, the pole-top construction shown is being 
used on 33,000-volt lines interconnecting iron-mine 
power plants in northern Michigan. As may be seen, 
the cross arm is attached to the pole only 3 ft. 4 in. 
(1.2 m.) from its top and the upper power conductor 


Belcher Clarmp with 
Lock Washer ----° 


"3 #xS*Lag Screw 
@ .-%4 


? ff Machine Bolt 


27x2#'°Washerson .” 
each Side“ ss & 
# Through Bolt--" ¢-V? all 


/#'x4x28'Braces-"" 





POLE-TOP CONSTRUCTION FOR 33,000-VOLT LINES INTER- 
CONNECTING IRON-MINE PLANTS IN MICHIGAN 


supported on a Pierce No. 2513 bracket just above but at 
one side of the pole top. The ground wire is carried 
in a Beleher clamp at the top of a 66-in. (168-cm.) 
bayonet about 3 ft. (0.9 m.) above the upper power con- 
ductor. This construction was devised by F. C. Stan- 
ford, electrical engineer of the Cleveland Cliffs Iron 
Company, Ishpeming, Michigan. 
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Relative Temperatures of Square 
and Round Conductors 


Why for the Same Current and Cross-Section Circular 
Cables Reach a Higher Temperature 
than Square Ones 


By T. S. TAYLOR 
Research Laboratory, Westinghouse Electric & Manufacturing 
Company 


T HAS been observed by different persons that an 
[ insite cable of square cross-section has in general 

a much lower conductor temperature than a circular 
one having equal cross-section of conductor and insula- 
tion. Although the explanation is quite simple, no dis- 
cussion in regard to its cause seems to have been given 
in literature. To explain this phenomenon the fol- 
lowing article is written. It is rather singular that 
previous observers of the fact have not presented the 
explanation. 

In the first place, consider the temperature of the con- 
ductor of a circular insulated cable having such length 
that all the heat generated per unit length must pass 
through the insulation symmetrically and at right 
angles to the conductor. 


Let H = Number of units of heat generated per 
unit length of the conductor. 
a == radius of the conductor, 
b = radius of cable over the insulation, and 
i; == thermal conductivity of the insulation. 


The surface of the conductor and the outside surface 
of the cable are equi-temperature surfaces having 
temperatures t, and t, respectively. Now for a radial 
flow of heat in a cylinder we have 


dH = — k (Adt/dr) = — k (2nrdt/dr) 
i. 
dt 
Then H = 2#k—3— 
dr 
a 
eis se 
or H 2: ke (to — #1) 
log b/a 
Solving this for t,, we get: 
H log bia 
ee 
" b 
t, + 0.159 A/k log a 


For a cable having square cross-sections of conductor 
and insulation of the same total areas respectively of 
both conductor and insulation as the above circular 
cable we have the following relation, 


dH = — kAdt/dr 
= — k8axdt/dxz 
4d dt 
H = 8&k—3— 
dx 


x 
c 


=8k (t’, — t’,) /log d/c. 


But d=b/2V7andec=a2V7 
e ; 8k (t,' Eid t,’) 
Hence we have H - “lee bla - 


From which we obtain for t’,: 
Uv, = U, + 0.125 (H/k) log b/a, 
an approximate solution. 
Now, if the temperatures of the outside are main- 
tained the same for both cables, that is t, equal to ¢’,, 
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and the energy consumed per unit length of the cable 
is the same in both cases, we find that the temperature 
of the circular cable exceeds that of the square cable 
by an amount given by the expression 

t, — t’, = 0.034 (H/k) log b/a. 

Another factor which enters here is that due to the 
fact that the cable of square cross-sections will have 
a greater surface area than the circular one and hence 
will have a lower outside temperature than the circular 
one. This will tend to lower the temperature of the 
conductor of the square cable still further. Then, since 
the conductor temperature is lower for the square cable, 
its resistance will be lower, which will make the heat 





FIG. 2 
PRINCIPAL DIMENSIONS FOR SQUARE AND CIRCULAR CABLES 


FIG. 1 


generated per unit length less also. This in turn will 
cause a still greater difference to exist and give a fur- 
ther advantage to the square cable. 

It is noteworthy also in connection with the above 
to observe that for a given form of cable, say circular, 
having a given insulation, so long as the ratio of the 
outer to the inner dimensions of the insulation remains 
the same, the difference between the conductor and the 
surface temperatures will be the same for all cables of 
this form, provided that the heat generated per unit 
length is the same. 

To illustrate the difference that we might expect to 
exist, consider a rubber-insulated cable, having k = 
0.0080 watts/in/deg. C./sec., and a ratio of b to a of 
4, a being 0.1 in. For simplicity it is assumed that the 
outside temperatures of the cables for both cables, cir- 
cular and square cross-section, are maintained the same. 
Thus for each watt generated per unit length of cable 
we have a difference between ft, and t’, of (0.034/0.008) 
xX 1.386, or 6 deg. C. approximately. Hence for cables 
having ratios of b/a or d/c of 4, where the circular 
copper conductor has a equal 0.1 in. and a resistance 
of approximately 2  10~ ohms per inch length, we 
would have as much as 2.7 deg. difference in conductor 
temperatures for a current of 150 amp. Experiment 
has shown that the temperature of the conductor of a 
cable of the above dimensions and under the conditions 
specified will be about 25 deg. C. above room temper- 
ature. Hence the difference as calculated would be 
about 10 per cent. This shows that if cables of square 
cross-section were used, it would be quite possible to 
increase their carrying capacity considerably and still 
not exceed the temperature guarantees of the cable in- 
sulation. 

The approximate calculation of the shape factor S = 


8k ‘ L 
foe Ya for the square cross-section gives the maximum 
a 


value for this quanity, and hence this makes (¢’, — ¢’,) 
a minimum value. Another solution for this quanity 
involving another assumption will render (t’, — ¢’,) a 
maximum value which is still sufficient to give 5 per 
cent difference in favor of the square cable. 








Experience with Transformer 


Cooling Methods 


Methods of Preventing or Removing Scale Deposits Where Water Available Is Not 
Suitable for Transformer Cooling—General Comparison of Cooling 
Methods in Common Use 


By G. E. ARMSTRONG 
Formerly Protection Engineer, Southern California Edison Company 


T THE recent Pacific Coast convention of the 

American Institute of Electrical Engineers a 

great deal of interest was manifested in a 

paper having reference to difficulties in the 

operation of water-cooled transformers caused by 
clogged cooling coils. 

The experience of operating engineers in the West 
has been that trouble nearly always accompanies the use 
of water-cooled transformers, particularly in southern 
California, and such trouble is due to the fact that water 
as obtained from the usual sources contains a consider- 
able amount of solids in solution which generally con- 
sist of varying proportions of calcium and magnesium 
carbonates and magnesium sulphate. In addition to 
these the water may contain vegetable or earthy mat- 
ter. These substances are deposited in the interior of 
the cooling coils and may ultimately result in a stop- 
page of the water flow. In addition, 
iron oxide forms in those cooling coils, 
which are made of iron, and also im- 
pedes the flow of the cooling water. 

The removal of these deposits is a 
problem of considerable importance. 
It is often found that there are many 
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TOWERS USED IN CALIFORNIA FOR COOLING TRANSFORMER WATER 













difficulties in the way of thoroughly cleaning the in- 
terior of the coils, in some cases being so great as to 
render the use of water-cooled transformers inadvisable. 
Methods which have been used with considerable suc- 
cess in preventing or removing such deposits are out- 
lined below. 

A common method of cleaning such coils is to circu- 
late a solution of muriatic acid through them. This 
circulation is accomplished in various ways, either by 
the use of a centrifugal pump constructed entirely of 
brass or bronze, by a reciprocating pump, or by forcing 
the solution from a reservoir by the introduction of 
compressed air into the reservoir. During the first 
part of the treatment it is absolutely necessary to use a 
very much diluted solution of acid, as a higher concen- 
tration would cause the formation of gas pockets or 
would loosen such large particles of scale as to cause 
the coil to plug up. A 3 per cent or 5 
per cent solution at the start and a 
gradual increase to a 25 per cent solu- 
tion does not usually cause the coil to 
become clogged. In some of these 
cases where coils have become entirely 
closed it has been impossible to start 
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the flow again, even though the pressure were increased 
to several hundred pounds. 

This method of cleaning is satisfactory where the 
scale consists largely of carbonates, as the acid reacts 
readily on the carbonate. If the carbonates and sul- 
phates are intimately mixed, the carbonates are dis- 
solved and the sulphates crumble and are washed out. 
However, in those localities where the scale has more 
sulphates than carbonates the acid treatment has little 
effect and it becomes almost impossible to remove the 
scale. In such cases it has been found necessary to 
install new cooling coils. 


REMOVING SCALE BY SAND AND WATER BLAST 


A new method of cleaning coils which has been used 
with some success has been to force sand and water 
through the coils at a very high velocity by means of 
compressed air. This method of cleaning is particularly 
dependable in those cases where the deposit consists of 
earthy or vegetable matter. 

In using the acid treatment a great deal of caution 
must be exercised when cleaning a brass or copper coil. 
It has been found that dezincification has resulted and 
allowed the water to enter the transformer oil, This 
occurs in the case of the copper coils, where sections 
are brazed together. 

There are several alternatives possible when consider- 
ing the best method of cooling transformers: (1) Water- 
cooled transformers, (a) iron coils, (b) copper coils; 
(2) naturally cooled transformers; (3) oil circulation; 
(4) air blast. 


METHODS OF COOLING TRANSFORMERS 
ARE COMPARED 


As between the use of copper and iron coils there is 
considerable diversity of opinion as to which is prefer- 
able. The iron coils are somewhat stronger mechanically 
than the copper coils but are subject to the formation of 
iron oxide by the passage through them of air en- 
trained or dissolved in the water. This latter feature is 
particularly noticeable when the water is cooled by a 
spray cooling pond or some form of cooling tower. 
The thermal conductivity of the iron being somewhat 
less than that of copper requires a larger area of coil 
than in the case of copper. The copper coils are some- 
what more expensive. At the present time the increased 
cost of transformers is from $0.032 to $0.134 per kilo- 
volt-ampere if copper is used in place of iron. 

A further consideration in the use of water-cooled 
transformers is the cooling of the water used. The 
necessity of circulating the water involves the fact that 
re-use of the water causes a concentration of the solids 
in solution and so may necessitate a treatment of the 
water to precipitate the solids in order to prevent them 
from being deposited in the form of scale in the interior 
of the cooling coils. Tri-sodium phosphate has been 
quite successfully used for treating cooling water. The 
Southern California Edison Company has recently in- 
stalled a bank of 5,000-kva. transformers having the in- 
side surfaces of the cooling coils treated to retard, or 
prevent if possible, the formation of scale, This treat- 


ment is different in the three transformers of the bank, 
being varnish of different kinds in two and hydrolene 
thinned with benzine in the third. 

The photographs show several typical installations 
made by the Southern California Edison Company for 
the purpose of cooling transformer cooling water. 
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A small cooling tower which handles the water for a 
1,200-kva. transformer is shown in the figure (left). 

At the right is a cooling tower devised by the South- 
ern California Edison Company, which has been used to 
handle cooling water of transformers of a total capacity 
of 12,000 kva. In this type of cooling tower a fan is 
placed near the bottom of the tower and the air forced 
upward through the tower. The water from the trans- 
former is pumped to the top of the tower where a dis- 
tributer is placed which consists of a number of 1 in. 
(2.6-cm.) pipes having 4 in. (8 mm.) slots cut length- 
wise. These pipes are connected to a cross-box. From 
the pipes are suspended j-in. (6-mm.) mesh galvanized- 
iron screens, which extend down to the point where the 
air enters. The lower part of the cooling tower forms 
a reservoir in which the water level is maintained by 
a float valve. Centrifugal pumps take the water from 
this reservoir and force it through the transformer 
cooling coils. 

At the top is seen a typical cooling tower which has 
been adopted as the standard. Cooling towers follow- 
ing this design are built in various sizes dependent upon 
requirements. The one illustrated is for transformers 
of a total capacity of 4,800 kva, 

Naturally cooled transformers in sizes up to 1,000 
kva. are coming more into favor, especially in those 
localities where there is not constant attendance or where 
the water available for circulating through the trans- 
former is of such a character as to make the cost of 
maintenance very high. Entirely satisfactory results 
have been obtained in Southern California from the use 
of naturally cooled transformers installed outdoors 
where the cases of the transformers have been painted 
light gray or white. 


OIL CIRCULATION HAS PROVED AN EXCELLENT 
METHOD OF COOLING 


For large installations and installations of consider- 
able importance from other reasons the circulation of 
transformer oil through exterior cooling coils offers, in 
the opinion, of the writer the very best solution for the 
the cooling problem. Such installations involve some- 
what greater expense if properly made. The most ac- 
ceptable method of installing an oil circulation system 
is to keep the oil from each bank of transformers separ- 
ate from that of the other banks. In case of units of 
sizes such as 10,000 kva. it is advisable to keep the oil 
of each individual unit separate from the others. This 
necessitates the use of a large amount of piping and the 
operation of a considerable number of pumps, but has 
the advantage of great reliability and safety as the 
introduction of moisture into the oil of any one trans- 
former would not be conveyod to the others. 

A further advantage of this form of transformer cool- 
ing is that the scale forms on the outside of the cooling 
coils and can be readily removed by mechanical means. 
The danger of contaminating the oil by water is small, 
provided that the cooling coils are on the pressure side 
of the circulating pump. 

The air-blast type of transformers is applicable to 
those places where cooling water is not obtainable or 
where space is not available for the construction of 
cooling towers—such as in downtown substations. Air- 
blast transformers carry a fire risk which require special 
care in design and operation. Owing to insulation re- 
quirements air-blast transformers are of use only at the 
lower voltages. 





Analysis of Insulator Practice 


Policies of More than Forty Transmission Companies in Insulating Their Lines—Nature of 
Tests Made Before Installing the Insulators—Costs—Causes of 
Failures and Methods of Preventing 


O GIVE transmission companies some basis 

on which to compare their insulator practice 

with that of other companies, the ELECTRICAL 

WORLD has made an extensive study of the 
practices of more than forty companies operating lines 
rated at 11,000 volts to 150,000 valts. Information was 
requested regarding (1) the types and ratings of 
insulators used on different lines, with the reasons; (2) 
nature of tests made before and after the insulators 
are put in service; (3) frequency, method and effec- 
tiveness of inspections; (4) relation between years of 
service and rate of depreciation; (5) cost of testing 
and inspecting insulators; (6) causes of insulator 
tfailures; (7) ratio of number of failures at dead-ends 
and at tangent points with causes and methods of 
reducing; (8) relative vulnerability of different posi- 
tions in suspension strings; (9) effect of alternate heat 
and cold, dust, ocean fogs, etc., with methods of preven- 
tion; (10) methods of preventing injury from flash- 
overs. The companies from which replies were received 
are listed with notes regarding peculiar conditions 
under which they may operate. Replies regarding 
insulator ratings are tabulated in Table II, classified 
according to the operating voltages of the lines on which 
they are used. The companies can be identified by 
comparing the key numbers in the last column with 
those in Table I. An analysis of these replies and 
preliminary tests made on insulators is presented in 
this issue. Information on the other subjects investi- 
gated will be given in a later issue of the ELECTRICAL 
WORLD. 

While the operating voltages in existence may be no 
indication of those which will be in favor ten years 
from now, it is interesting to note that of those 
reported, 13,200, 22,000, 33,000, 66,000 and 110,000 
volts seem to be preferred to other voltages, such as 
11,000, 26,400, 38,000, 44,000, 50,000, 55,000, 60,000, 
70,000 and 100,000, although every one of the last 
group is in use too. With the exception of the first 
preferred voltage (13,200) all of the other preferred 
voltages are even multiples of 11,000, which is very 
advantageous when it comes to transforming from one 
voltage to another since it permits standard even-ratio 
transformers. Of course, slight departures from even 
multiples of 11,000 volts can be easily permitted by the 
taps on the transformers. It is significant that 44,000 
volts and pressures between 66,000 and 110,000 do not 
appear to be popular. The next higher voltages coming 
into use for long-distance bulk transmission are 150,- 
000 volts and 220,000 volts, three examples of the for- 
mer being in operation. Transmission at the latter 
voltage is still in the development stage, although there 
are very positive signs of its being used on the Pacific 
Coast shortly. 


RELATION OF INSULATOR RATING TO LINE VOLTAGE 


The rating given an insulator by a manufacturer 
must necessarily be based upon a certain assumed set 
of conditions. These conditions may or may not be the 


same as those which will obtain at the place of service. 
Hence it is necessary in selecting insulators for a par- 
ticular location to give proper consideration to the 
maximum working voltage, all the climatic conditions, 
the amount of power to be transmitted and the reli- 
ability of service required. The consideration of these 
factors will lead to the selection of a much larger in- 
sulator in some places than in others operating at the 
same voltage. 

On the average, the insulator ratings employed seem 
to be the next multiple of 11,000 volts above the oper- 
ating voltage. For example, the average insulator rat- 
ing used for 13,200-volt lines is about 26 kv., that for 
22,000-volt lines 35 kv., that for 33,000-volt lines 45 
kv., for 66,000 volts 75 kv., etc. Of course, the actual 
ratings arrange themselves each side of this average, 
the limits for the 11,000-13,200-volt class being 15 kv. 








TABLE I—COMPANIES FROM WHICH REPORTS 


WERE RECEIVED 
With Brief Outline of Climatic, Geographic or Operating Condi- 
tions Which Affect Insulator Performance and Practice 
NORTHERN UNITED STATES 
(1) ide ENGLAND POWER COMPANY, WORCESTER, 
MASS. 
Lines located inland at moderate altitude and in dry, 


temperate climate so that service is probably less severe 
than on some other systems 

(2) CENTRAL MAINE POWER COMPANY, AUGUSTA, ME. 
At northern end (Greenville) the transmission line is 1,000 
ft. (305 m.) above sea level; the southern extremity (Bath) 
is at sea level. When storms originate at the north and 
travel south via the Kennebec Valley, conditions are ideal 
for lightning trouble. There are about 400 miles (120 km.) 
of high-tension transmission line interconnected in this 
system. By opening sectionalizing switches at the power 
stations, dividing the system into three sections, before 
thunderstorms reach this locality, it has been found pos- 
sible to minimize liine surges and thus reduce insulator 
failures and damage to station and switch bushings, alum- 
inum-cell arresters, etc., almost 100 per cent. 

(3) EASTERN MASSACHUSETTS ELECTRIC 
SALEM, MASS. 
Ocean fogs and lightning storms experienced somewhat; 
numerous birds and hunters. 

(4) ROCKINGHAM COUNTY LIGHT & POWER COMPANY, 
PORTSMOUTH, N. H. 
Ocean fogs experienced. Three times during the 
years there have been occasions during heavy 
storms when insulators would “spill” 
ture would accumulate. However, 
flash which would dry off the 
ing service. 

(5) NARRAGANSETT ELECTRIC LIGHTING 
PROVIDENCE, R. I. 

(6) CUMBERLAND COUNTY POWER & LIGHT COMPANY, 
PORTLAND, ME. 

(7) CONNECTICUT LIGHT & POWER COMPANY, WATER- 
BURY, CONN. 

(8) TURNERS FALLS POWER & ELECTRIC 
GREENFIELD, MASS. 
Some heavy sea fogs followed by rain 

(9) HYDRO-ELECTRIC POWER COMMISSION OF ONTARIO, 

TORONTO. 

Extensive system operating at voltages up 

cluding 110,000, 

ADIRONDACKS oo POWER CORPORATION, 

GLENS FALLS, 


EASTE a sabia TIC SECTION 
(See Southern section also.) 


PENNSYLVANIA WATER & POWER COMPANY, 
BALTIMORE, MD. 
Considerable lightning. 


ue IAN POWER COMPANY, 


COMPANY, 


last six 
northeast 
over as fast as mois- 
this would only be a 
insulator without interrupt- 


COMPANY, 


COMPANY, 


to and in- 


(10) 


(11) 


(11A) BLUEFIELD, 


PHILADELPHIA ELECTRIC COMPANY, PHILADEL- 
PHIA, PA. 


CONSOLIDATED GAS, ELECTRIC LIGHT & POWER 
COMPANY, BALTIMORE, MD. 


(Table I continued on page 544) 
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(13) 
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TABLE I—(Continued from page 543) 





MIDDLE WEST 


UNION ELECTRIC LIGHT & POWER 
ST, LOUIS, MO. 

U. S. Weather Bureau classes its territory as storm zone. 
Has unusually severe lightning disturbances, considerable 
windstorms and wind of high velocity. Moisture from 
Mississippi River Valley. Very hot in summer. 
—s RIVER POWER COMPANY, 
IOWA. 

Extremely hot summer months and subjected to moisture 
from Mississippi River Valley. See also (14). 

TERRE HAUTE, INDIANAPOLIS & EASTERN TRAC- 
TION COMPANY, TERRE HAUTE, IND. 

Severe electrical storms. 


COMPANY, 


KEOKUK, 


PUBLIC SERVICE COMPANY OF NORTHERN ILLI- 
NOIS, CHICAGO, ILL. 
ILLINOIS TRACTION SYSTEM, PBHORIA, ILL, 


SOUTHERN ILLINOIS LIGHT & POWER COMPANY, 


ST. LOUIS, MO. 


NORTHERN STATES POWER COMPANY, MINNE- 
APOLIS, MINN. 
PENINSULAR POWER COMPANY, MADISON, WIS. 


Electric storms exceptionally severe and numerous during 
summer months. 

FORT WAYNE & NORTHERN 
COMPANY, FORT WAYNE, IND. 
Lines follow river bank where they are exposed to severe 
lightning and wind. 

CENTRAL ILLINOIS LIGHT COMPANY, PEORIA, ILL 
IOWA RAILWAY & LIGHT COMPANY, CEDAR RAPIDS, 
IOWA 

Lightning extremely 
fere with operation. 


INDIANA TRACTION 


severe. Owls, squirrels, ete. inter- 


NORTHERN INDIANA GAS & ELECTRIC COMPANY, 
HAMMOND, IND. 

INDIANA RAILWAYS & LIGHT COMPANY, KOKOMO, 
IND. 

INDIANA GENERAL SERVICE COMPANY, MUNCIE, 
IND. 


HAWKS ELECTRIC COMPANY, GOSHEN, IND 


SOUTHERN SECTION 
SOUTHERN POWER COMPANY, CHARLOTTE, N. C. 
Has 400,000 insulators in service. Average conditions for 
this latitude and for a system with transmission network. 
ALABAMA POWER COMPANY, BIRMINGHAM, ALA. 
Severe lightning storms are practically a daily occurrence 
four or five months of year. Extremely hot and humid in 
summer. 
GEORGIA RAILWAY & POWER COMPANY, ATLANTA, 
GA. 
Although in the South, the system is relatively high above 
sea level, and hence temperature is not so high as might 
be expected. 
VIRGINIA RAILWAY & POWER 
MOND, VA, 
TEXAS POWER & LIGHT COMPANY, DALLAS, TEX. 
Dry and hot months. Nights are cool. 
FAR WEST 

GREAT WESTERN POWER COMPANY, 
cIsco, CAL. : ; : 
Considerable lightning, great differences in elevation, ocean 
fogs, rainy winters, etc. . 
SAN DIEGO CONSOLIDATED GAS & ELECTRIC COM- 
PANY, SAN DIEGO, CAL. ; 
Lines located close to coast, where they are subjected to 
ocean spray occasionally. Ocean fogs are frequent. In- 
land it is very dry and dusty in summer. Winters are 
rainy. : 
SOUTHERN SIERRAS POWER COMPANY, RIVERSIDE, 
CAL. 
Ocean fogs; metas 

srsed; rainy winters. . 
WASHINGTON WATER POWER COMPANY, SPOKANE, 
WASH. 
Lightning storms are quite severe but infrequent and of 
short duration. Sleet and high winds are practically un- 
known. Precipitation and humidity are very slow. Tem- 
perature varies from 100 deg. Fahr. to about 20 deg. Fahr. 
SOUTHERN CALIFORNIA EDISON COMPANY, LOS 
ANGELES, CAL. ; 
The system extends through territory having a great vari- 
ety of climatic conditions, so the insulation of lines of the 
same voltage has been varied accordingly. (See 60,000- 
volt line insulation Table II.) : ! 
PUGET SOUND TRACTION, LIGHT & POWER COM- 
PANY, SEATTLE, WASH. 
Very few lightning storms. i 
PACIFIC GAS & ELECTRIC COMPANY, 
SISCO, CAL, 
Seaseaes two systems interconnected through auto-trans- 
formers. The first system contains approximately 300 
miles (480 km.) of 125-kv. tower line and the second about 
1,800 miles (2,900 km.) of 60-kv. line mostly on wood poles. 
The elevation above sea level is 5,000 ft. (1,525 m.). _The 
temperature range is about 20 deg. Fahr. to 110 deg. Fahr. 
Very bad service conditions exist near the coast whereas 
very favorable conditions are encountered in the moun- 
tains. Lines exposed to the ocean fogs require consider- 
ably more care to keep the insulator surfaces clean than 
do those inland. Lightning is comparatively absent. The 
use of steel towers or other grounded structures undoubt- 
edly requires a higher degree of insulation than wooden 
construction, where metal pins may be tied together but 
not grounded. 


COMPANY, RICH- 


SAN FRAN- 


very dusty; rough country tra- 


SAN FRAN- 
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to 45 kv., for 22,000 volts 27 kv. to 35 kv., for 33,000 
volts 35 kv. to 45 kv., for 66,000 volts four to eight 
disks in suspension and five to nine in strain, and for 
110,000 volts six to nine disks in suspension and nine 
to ten in strain. 

The wide divergence from average insulator ratings 
which has been pointed out is not so illogical, however, 
when it is considered that average conditions do not 
exist everywhere. Where the climate is favorable and 
the service not particularly important, where wood arms 
and non-grounded pins are used and the neutral ground- 
ed, it can be easily imagined that a lower factor of 
safety can be provided. On the other hand, where the 
climate or geographical location is unfavorable and the 
service extremely important, where steel arms and 
grounded pins are used and a delta system is employed, 
where the load is likely to warrant increasing the volt- 
age shortly and switching surges are experienced, a 
higher insulator rating will have to be used. These 
facts should be borne in mind when comparing the rat- 
ings employed. To explain the differences in insulator 
ratings for the same line voltage, remarks are made 
opposite each case where the company furnished an 
explanation, and some of the peculiar conditions under 


which the companies operate are explained briefly in 


Table I. 

It may be noted in several cases that very low insu- 
lator ratings are employed where the air is dry and 
other climatic conditions are particularly favorable. 
On the other hand, even on the same system and at the 
same voltage the opposite extreme will be observed 
owing to the fact that the lines may run where operat- 
ing conditions are not so favorable, as, for instance, 
near the coast where salt spray blows on to them and 
is deposited to the detriment of the surface resistance. 

As might be expected after some consideration, the 
largest divergence in insulator ratings exists on the 
lowest voltage lines listed, namely 11,000, because these 
lines are not only liable to be subjected to all the cli- 
matic and geographical conditions of higher voltage 
lines but they are physically at variance among them- 
selves. For instance, some are on wood cross-arms, 
others on steel; some on wood pins, others on grounded 
metal pins. Some serve important loads; others may 
be temporary in character or serve loads to which inter- 
ruption of service is not so serious. Again, it is with 
this class of lines that loads are likely to grow beyond 
the range of the initial voltage so that it is cheaper to 
insulate for a higher voltage in the beginning than to 
change insulators when an increase in voltage is 
demanded. 

The use of both delta and grounded neutral systems 
also accounts for differences in insulator rating for the 
same phase voltage. For instance, on one line the rat- 
ing is less than phase voltage because a grounded neu- 
tral is employed, whereas another line with the same 
phase voltage but delta connection would require a 
higher insulation rating. 

Several companies are making a distinction between 
insulation on steel arms and that on wood, feeling that 
the opportunity for an insulator to flash over is in- 
creased with steel arms. To determine the truth of 
the matter some companies are using different rated 
insulators of the same make on steel arms and com- 
paring their performance. There has been some depend- 
ence placed on the insulation afforded by wood construc- 
tion, but surface leakage and fires show that too much 
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TABLE II. TYPES AND RATINGS OF INSULATORS REPORTED USED BY COMPANIES 


Where abbreviations are used, O.B. indicates Ohio Brass; J.D., Jeffrey Dewitt; C.P., Canadian Porcelain; G.E., General Electric; L., Locke; T.,Thomas, and 
V., Westinghouse. 





















































Type of Insulator or Rating (in Parentheses) Key Number 
Line Voltage {——@—-—- A SSSSSsSSSsSssesseses Remarks of Company 
Straight- line Dead-End : (See Table I) 
11,000 CR i 0866 ek RRP Cemented insulators may be oupinend with 
non-cemented............... ‘ Replaced single-piece 33,000-volt .. (10) 
CR IOINY eiainecd'x sc nade te wnds Various makes. Ce ecrcccncncnetasees sesseccasecesccctcessccessoss (31) 
| (27,000) O.B. 12546.......... ale Stes Ce Oise is nta pear os dey ake tcc i ees nae (32) 
(27,000) Locke 408A............ caf | ROOD ERAN an cvitaawsausaewOn “giwaghememnncsas daawtbbe «ens (34) 
| [ae PEE iit cdannedtcactel abe Two Locke 3039........ ...--| Used in dry places inland, but 18-22 kv. 
is preferable. ..... = Si) 
EE Ce RS os ici dintna'e Mee Sint EE vada cin cdi calw a teawins Under ordinary conditions...... Wigs (35) 
EE CRM cicaiic/eeeds dcledocwe Bain’ pO  , Se ee ee or SS Sa ee  eee — j 
(11,000) One-piece nee 2. oot KiGE  Avidseg deme pe audie.c knee aed eee Ree PE inictaekscteaveeee Sie hits | (38) 
| (23,000) One-piece pin....... ee ee een dete dee eckieuralaan’ CAC ed ncaewewseinnsles cee 
} (22,000) O. B. 11535 ats en | ae F TietaGG Fe aableenau «as eee ‘a xX 
—— snseall tecsietiniiiieaatiniieapaiaitlaniilteeriuitl a ————— ee a - Nee 
13,000 (22,000) Pin a ieee acs ; Bre, Sa ca dice enna aan cain eae eee aaa a aad . (29) 
13,200 (22,000) Pin.. ; ; Locke & Ohio brass, 10 in.. = a oh a cw ek eee ah 
(26,000) L ocke 2117... ‘ Locke 2335A...... uke ecore Insulation rating 100 per cent above line 
| ! voltage .. a (4) 
| (23,00® Pin..... Two Hewlett a Next higher voltage...... : (8) 
| ( Canadian Porcelain No. 793 | 
|; (105,000) D.F.O. ....... >| (Same type) ‘ Sr  aiaten (9) 
| | (55,000) W.F.O........, } 
| (20,000) 2-J.D ; (THA) 
| (27,000) O.B. 12546.... ; | (Same as suspension) : (12) 
|} (35,000) O.B. 11622..... O.B. 10566 or 10567 Jeffrey Dewitt sa ; 2 (14) 
| (27,000) J.D., O.B.... Jeffrey Dewitt : ; ; = (20) 
| (25,000) O.B. 10637... . ae 1000 in service... ; | (21) 
{ (15,000) One-piece pin....... a ais Used for a time ; . 
| ; (20,000) Locke 5875.. ; | G.E, 61912 ‘ Rating now in use... > (23)* 
(33,000) Three-piece pin... ... : Formerly used with ide a L of raising voltage..| 
(27,000) Locke 5155...... 7 Locke 2335 A ; : ‘ Na ; (24) 
(27,000) O.B. 12546... ‘cwcerat Se Cane ane ‘ 3 ‘ | (32) 
( 3, 000) O.B. 10044...... er 7-in. O.B ar al odin: ty Kea aad aflear’ U ngrounded neutral. .. ‘ | (37) 
13,800 (20, 000) : | G E. 61916... Balen. (39) 
15,000 | (23,000) One-piece porcelain..... Locke 2335, 2335A, 2565.... . ‘ Regular. .... : ; (38) 
(27,000) Two-piece Pore elain.. «eseee-| 6000 and 5996 ; ; Near coast.. 
22.000 (33,000) Pin.... : | Locke 10in., Ohio brass... . oe Seat haa ie aan (1) 
(35,000) O.B. 11622 Two O.B. 11535 ne . 13,200 volts to ground.. — (3) 
(33,000) Pin......... Three Thomas 1142 i (5) 
(35,000) Pin. , , : : Use next higher voltage than line pressure 
for insulator rating. ... ; (8) 
Two O.B. 11622 ; . | 
(130,000 D.F.O,).. Sire seoeoee . ‘ ie ; 5 | (9) 
{ ( 70,000 W.F.O.) cae aes } | 
(35,000) ; ; Sdaul \hadeenaekes (31) 
| (35,000) Thomas pin awd , .-| 17 miles of 22, 000-volt line... (32) 
(27,000) Locke 408 A... O.B. 11623, 20.B. 11535..... 7 (34) 
26,400 Two O.B. 11622 ; ; | 
|< (130,000 D.F.O.) .. ; | orae | (9) 
| (70,000 W.F.O.) 
(35,000) O.B. 11622 |} ©.B. 10566 or 10567 Jeffrey Dewitt | (14) 
| (27,000) J.D., O.B ; | Jeffrey Dewitt... ss ee ‘ i geen (20) 
> seas ccna ane 3 rian ea scan eh ie eal =i a Ss scietsaiadinan ieee 
33,000 (45,000) Thomas 3055... ool Planning to use Hewlett for strain and sus- 
| pension; on river crossing will use two) 
sets of three each, with yokes.. (2) 
(35,000) ‘ «| Three Thomas 1142 a at : be | (5) 
(45,000) Pin ; D  Araps tate 4: sper hw aig STA Ghn Sa Lae A aed cd P (7) 
(45,000) ee ; ‘ Delta system . (10) 
(45,000) 7 | Avoid dead-ending by turning corners on 
Three-piece porcelain two poles...... (16) 
(45,000) Locke 5233 | Two Locke 3266 Delta system. ... (17) 
(45,000) O.B. 11623 | 50 per cent above operating v oltage ordi-| 
| narily 2 : ae (18) 
(35,000) Locke 5539 | Locke 2335 A | | (19) 
(40,000) Locke 3998, Locke 5233, also! ! 
O.B ‘ | Locke 5800, also O.B. and Jeffrey Dewitt. .| Voltage probably as high as 35,000.. (22) 
(45,000) Locke 5233.. Five Locke 2335 A ; , (24) 
(35,000) Locke 311 and 5166 0.B. 9416 3 Locke 10 in (36) 
(35,000) Two-piece porcelain. . ....-| Loeke 2335, 2335A, 2565, 6000 and 5996...| Ordinary service... (38) 
(35,000) Pin . ; & O.B. 11535. : X 
38,000 | (40,000) Thomas 3056.. a , F (6) 
(45, 000) | Pin | | (31) 
“(Three suspension) 
44,000 + (229,008 D.P.O) . 062 iene i dae (9) 
\ eee OD Boats a, | 
| { C.P. 1159, ete Gee ox | 
| (168, 000 D.F.O.).. ‘ , ‘ | (9) 
(120,000 W.F.O.)......... 
(60,000 Pin, all makes.... a al ‘ ‘ ‘ : | (29) 
(55,000) Pin... area aa O.B., Thomas & Locke........... at Strain points minimized (30) 
oO |. ee ae, yet EE Sa eee Exceptionally favorable conditions ‘ (34) 
50,000 (45, 000) Z. D. and O B.. pvaxieass Pe TE hi vk ics s edn ode denies Grounded neutral. (20) 
55,000 Rahn 004, SOV. ook sc csecccete: 5 Nass Tee ida anit eee (36) 
(60,000) . . ae aa eet _ ||| Three—G.F. 47048 Hewlett, also Westing- 
house 27219 and Jeffrey Dewitt... Meer eee (39) 
60,000 (60,000) aia ard od € ew gx area a Rie lk eee ee On wood crossarms... | (10) 
Oe 6 sie ccs SUE a oad? oe ne a eRee Ca ees fad as ie Soe a eile ...| Onsteel cross-arms. | 
(66,000) Pin, (60,000) Disk......... 90,000 disk... iL. pnit % 5 cade meee ; ae ae (20) 
(70,000) O B. 10,748 10-in, O.B : ; ‘ tea, Grounded neutral, 650 miles in multiple (37) 
Three Locke 2335, 2335A, 2565, 5996 | 
and 6000 (new type) ; Four Locke, same types... ............ Hot dry districts | 
Four Locke : gras , ....| Five Locke, same types.................| Normal conditions | (38 
Five Locke... ae es : Sis LGGke, Othe CIES icc ccc sc cecnacaven Near coast where fe is common.. | 
RD: 4. sac kh dase Baca és ead Mads hasan ade awe de eieeae es One place on beach. : 
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TABLE II—Continued from page 545. TYPES AND RATINGS OF INSULATORS REPORTED USED BY COMPANIES 
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Type of Insulator or Rating (in Parentheses) | | Key Number 
Line Voltage temarks of Company) 
Straight line Dead-End (See Table I 
66,000 INTERNE ARGS Dew a pare Ree Re ON, VOTE ike Se] eecees ape ii ven eehonee Phe Wem ae (1) 
eS eer EK TROMOS 166k e500 ciscecis Tule SS aha Seon NE 5 isis a dc awerrkwsn ss (5) 
pe a Se ee ee SIR ois g sé 'o-5 Fas RAO DEA 
Five Jeffrey Dewitt...................] Two parallel strings of seven, Jeffrey 
EE. dink Sie ke edn bTSCRTESENSWOE RARE a ne RE Saas jaeeinee ee (7) 
Four Hewlett (25,000 snares om —. cde acle See GK aad pale Rhee aie NOUNS one wel os (8) 
Eight O.B. 12464 oh NEBR. TREE... ccciceeccsiucens cee), SDORRMED of continuous serv ice ‘deter- 
MUMING TAOCOF. 0000 cs cece csc cenees (12) 
Four Locke 2335 A SO oo on one eck vies san agaede 12,000 in service.............. a (21) 
Four O.B. 11936 yo Le Si ree GUPTA TIOR coco ccc cccus caceeses J 
Four Locke 5996. . Five Locke 5996. Manufacturer’s recommendation...... | 
Six Locke 5996... Seven Locke 5996. . NE UI a5 555.20 oy ola a Vale o's 660,48 (35)T 
| | Five Locke 5996.. et IPO. 6 Sans s cists 6tb0b% owen ee Pavored fof interie®. 20.0.6 sccesecvees } 
(66,000) three part 13-in. pin, ’ Locke.. SEs Siievedersnccsdeee nn Seber, Maken tinue eee reew hoes «Gn weseanexees (40) 
MI I i wisicnca saanccaxssta "| NUN aie har a 5 pes a gic me al i GER. Cae Ra ARI NART aa clon AEBS x 
70, 000 { Seven O.B. (10-in. ee wee esha ian hil \ PE TR icrcc kent aves MeNedeusoue ewes Several thousand Jeffrey Dewitt are being 
375,000 D.F.O. eo atrna eS ik nag da 600. eae OAR ars apt 
88,000 "Five J. D., O.B. or Thomas.......... ie a eS Fas OS ie el. Ge kis weds eerie ekaadeos cms (ITA) 
100,000 (320, 000) Sete een Et eaca wade) peels g hat pn aioe ienimlemtamunae Dec Teta Sd So we Mie Rieke xa are ead Snes (29) 
( Locke 2335A, 4976, 5257 or | | 
Seven { 5996 >| Eight LockeorO.B............ eels CARRE. “Keb we ne ak te ea te OCAS anemia sees can 
Ohio Brass 10567.. i 5 (36) 
} Six Jeffrey Dewitt ia Saou | “Geven Selitay DOW 6.5 cseccivcacestc] seaceseses ae gat eds ae inmeer ee ) 
110,000 | CP 1725 or 2133.. 
| pieht | O.B- 12464... 
| Bg (475,000 D.F.O.) .... { Ten units..... .aceence eh CRRA MIE 6 i occsnc ccc } 
, (335,000 W.F.O.) 
| C.P. 1725 or 2133...... ) : ; {| (9) 
| Bevan | Ore eeeeao-s. Nine units Used on wood arms and in few cases on [ | 
even + (425,000 D.F.O.) steel for experimentation........... | | 
(310,000 W.F.O.) } 
(150,000) J.D. and O.B... J.D.. cence Eee Tee ere . Be a Oi eed ate Od ail arahee | (20) 
| Nine O.B. 12464 : ; se kate eae ae ‘ ee eins ee ere coctal Gasw% oe ; (32) 
Six 10-in. disks.... .. fue Nine 10-in. disks eke od SERRATE “Rae Ke Slecoth SEI Morea hae 3 | (34) 
__125, 000 fa Seven 10-in, oO B. scat e secaikiesis a nate RE MTs ido ance ne hin SEOERE ALLS NR aR Climatic conditions not severe. .......... (40) 
~~ 150, 000 Ten 10-in. dicks... ar Pin atrenes Of Cerelve POI. GID .occcsc 6 Sec nde isd eee enceseresees Lao hel (34) 
L ocke 2565 . Locke 2565 gia ee elk ce ae te icateelama i ane L “Site Siuaaine ep wie eae dead Ake e Rae bas (38) 





* Three he ase delta system 
+t Were using 88-kv. pin-type insulators, but in adequate. 


t Originally the line was insulated with five or six units per string, but frequent flashovers during lightning storms caused the insulation to be increased to seven 
and e ight units 





reliance should not be placed on this insulation, which dead-ends and pressures of 66,000 volts and higher 
changes in character with the weather anyway. On the _ disk-type insulators are in favor. Several companies 
other hand, it should not be forgotten that this insula- that have apparently overinsulated have reported that 
tion is no longer present as a margin of safety when the increased surety of continuous service afforded by 
insulators are supported directly on steel crossarms or this practice on their important lines fully justifies the 
structures, so the rating should be more liberal. added expense of insulation. Then, too, when the insu- 
Higher than normal insulation is also generally em- lation rating is raised above a certain point, the insu- 
ployed at dead-ends because there the insulators are lation becomes more immune to damage from lightning. 
not in the best position (vertical) to display their The remainder of this analysis will be presented in 
normal electrical characteristics. While no company subsequent issues. 
has admitted the belief, it is likely that some are still 
influenced by the old theory, not yet disproved, that a 





dead-end point is subjected to unusual electrical stresses. Diesel-Electric Equipment for 
Replies which may give some light on this point, form Yacht Elfay 
the basis of an analysis appearing in this article. IL-ELECTRIC drive, which appears to have many 


One company has an interesting practice of over-insu- advantages for propulsion of ships not requiring 
lating at points inaccessible and remote from substa- more than 6,000 hp., has been applied to the yacht Elfay, a 
tions. By so doing it has been able to secure better schooner measuring 152 ft. (46 m.) over all and having 
results from those insulators which cannot be inspected a displacement of 313 gross tons. The drive includes 
regularly and still without raising the average insula- a six-cylinder Model 54 Winton full-Diesel oil engine 
tion rating considerably. rated at 115 hp. and 425 r.p.m. and driving a 75-kw., 

It is unnecessary to comment on the use of parallel 125-volt Westinghouse generator and exciter. The gen- 
strings of insulators at dead-ends since the purpose is erator in turn is connected with a 90-hp. Westinghouse 
obvious and the number of parallel strings depends on motor, which drives the propeller directly through a 
the mechanical strength required. It must be pointed clutch that permits disconnecting the motor when the 
out, however, that the number of strings in parallel is yacht is sailing. After the turbo-generator is once 
limited by physical reasons so some companies are started there is nothing to do except to keep the 
using link-type insulators or putting parallel strings of machinery running, since the control is situated on 
built-up insulators in compression since in this way deck just forward of the steering gear, where it is 
fewer parallel strings are required for the same mechan-_ under supervision of the navigator. Only the intensity 
ical strength. and direction of the generator field is adjusted in 

In most of the cases listed pin insulators are used _ controlling the ship. Russell A. Alger is the owner’ of 
for straight-away lines up to 66,000 volts, whereas for the yacht. 


Effect of Coal Curtailment Small 


All Sections of the Country Except the Far West Exhibit 
Unusual Gains in Central-Station Output for December, 
but Western Loss Prevented Another National Record 





SUTRA NAAM 





oO 
oO 


ah htt 


of Kwh 


CENTRAL-STATION OPERA- 
TIONS THROUGH 
DECEMBER 


Millions 


—+— +--+ —+—+ 


in 


Output 





AN A MA UM Tg A 








SAT 
Try OUTPUT C 








A AT NAEEY 


ay 


Dollars 





c 


Millions of 





CANA 











Aly fe 
TTY NRT 
Vw 





AOR 





in 





F nl 
eee tilt 
Peete : 14 





Revenue 








Daily 





ie 


o 











verage 








a a eae CS TZ 


ZA 


ARGELY increased central-station operations in De- 
cember are shown by the returns received by 
the ELECTRICAL WORLD for the Central and 
Eastern States. The Western States, however, 

showed a large loss compared with December, 1918, this 
loss being sufficient to absorb the gains of the Eastern 
plants and thereby eliminate the possibility of another 
national record. As was anticipated, the returns for 
December were delayed by reason of the excessive 
amount of statistical work necessary in connection with 
the regular company reports made at the close of the 
fiscal year, and consequently sufficient returns have not 
been received to warrant making an estimate of the total 
output and revenue for the vear 1919. These figures, 
however, will appear in the April 3 issue of the ELEc- 
TRICAL WORLD. 

Although the fuel shortage and the cumulative effect 
of the entire labor situation both tended to slow up pro- 
duction, remarkably heavy calls for energy were ex- 
hibited in all sections of the country with the exception 
of the Mountain and Pacific States. Active cotton spindles 
in the country totaled 34,594,214, a gain of 3 per cent 
over December, 1918. This gain in active spindles was 
about the same in the cotton-growing states as in the 
textile-manufacturing centers of the New England sec- 
tion of the country. 

The curtailed steel production in the Middle Atlantic 
and North Central States during the first part of De- 
cember caused by the coal strike was more than over- 
come by improved conditions during the latter half of 
the month, resulting for the month in an increased call 
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for energy in this section. The steel industry as a 
whole was operating at about 81 per cent capacity on 
Dec. 31, which was slightly better than immediately 
preceding the coal strike. The coal strike ended on Dec. 
10, at which time the bituminous coal production was 





TABLE I—CENTRAL-STATION RETURNS FOR TWELVE MONTHS 




















Per Revenue from the Sale of Per Kw.-Hr. Output 
cent- Energy cent- 
age of|———————_—_——__|age of _—_________— 

In- | Per In- | Per 
dustry| 1919 1918 | Cent | dustry 1919 1918 | Cent 
Repre-| Thou- Thou- | In- | Repre- Thousands} Thousands} In- 
isented| sands sands | crease sented crease 

Jan. 57. | $33,294 | $27,589 | 18.1 | 57. | 1,522,669 | 1,357,275 12.1 
Feb. 54 28,139 | 23,162 | 21.4} 54 1,249,806 | 1,147,275 7.9 
Mar. 57 8,569 | 24,420 | 16.8 57 | 1,357,981 | 1,341,374 1.2 
Apr. 54 27,629 | 23,814) 15.9 54 1,278,273 | 1,240,842 4.9 
May 55 6,389 | 23,023 | 14.6 | 55 1,255,598 | 1,267,878 |— 1.0 
June 57 28,129 | 24,676} 13.8 | 57 1,397,213 | 1,367,018 4.2 
July 55 25,716 | 22,523 | 12.5} 55 1,306,883 | 1,281,120 2.1 
Aug. 58 29,864 | 26,590} 12.7} 58 1,658,755 | 1,672,000 |— 0.8 
Sept. 60 29,044 | 25,539 | 13.7 | 60 | 1,579,512 | 1,526,372 3.4 
Oct. 62 32,375 | 27,512 | 17.2 | 67 | 1,928,565 | 1,767,648 | 8.8 
Nov. | 63 37,449 | 31,953 | 14.0] 68 2,054,977 | 1,897,811 8.1 
Dec. | 49 26,578 | 23,218 | 14.6] 49 1,392,607 | 1,299,549 7.2 








only about 20 per cent of normal. Within one week pro- 
duction had reached 94 per cent of normal. 

The automobile industry of the central lake states 
had almost recovered from the labor troubles of the 
past four months and was working at about 90 per cent 
capacity, with a tremendous demand for cars of all 
descriptions. The Texas oil fields showed a material 
decrease in activity, and the production of these fields 
in December fell below that of Oklahoma. The Kansas 
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TABLE II—CENTRAL-STATION RETURNS BY SECTIONS OVER A TWELVE-MONTH PERIOD 
‘ | ‘ ' ‘ 
ay New England States | 23 Atlantic States Bx Central States Sn Pacific and Mountain States 
as a ag as * 
™ pe, ae a 
Month A Es e§ 5 4 a3 a 5 
2m 1919 1918 4 Zé 1919 1918 Se 28 1919 1918 8 as 1919 1918 i 
43 a5) 8b AS) SP Ava! 8 a 
5 5 
_ ~ 
{ Jan.......] 63 4,253,000 3,443,000| 23.5) 60 13,444,000} 11,168,000)20.3) 47 10,410,000} 8,484,000)22.7| 77 5,187,000 4,494,000) 15.4 
jee 3,895,000 3,048,000|27.7| 53 10,894,000} 8,943,000\21.8) 45 9,305,000 7,484,000) 24.3) 73 4,036,000 3,618,000) 11.5 
; March 64 3,608,000 3,044,000)18.4) 58 | 11,731,000) 10,244,000)14.5| 47 9,012,000 7,447,000)21.0) 81 4,218,000 3,685,000) 14.4 
& | April.. 64 3,473,000 2,964,000/17.2) 51 11,408,000) 10,114,000)12.7) 47 8,420,000}  6,981,000)20.5) 76 4,328,000 3,755,000) 15.3 
~ | May 62 3,194,000 2,800,000)14.0) 51 9,430,000 8,571,000)10.0) 47 8,297,000}  6,888,000/20.4) 77 5,468,000 4,764,000) 14.7 
a June 64 3,321,000 2,925,000/ 13.3) 55 10,535,000}  9,478,000)11.2) 50 8,757,000 7,504,000)16.7| 78 5,516,000 4,767,000) 15.8 
= | July 61 3,329,000 2,949,000 13.0) 50 9,319,000}  8,375,000/11.8) 50 8,854,000 7,442,000}18.0) 79 4,214,000 3,756,000) 12.3 
f | Aug 64 3,579,000 3,192,000}12.2) 59 11,401,000} 10,490,000) 8.3) 49 9,469,000}  8,260,000)14.5| 79 5,415,000 4,930,000} 10.0 
tm | Sept.. 64 3,707,000 3,276,000/13.2) 58 10,711,000} 9,383,000)14.2) 51 9,125,000 7,915,000) 15.3) 83 5,501,000 4,965,000) 10.8 
| Oct... 64 4,029,000 3,384,000)19.0) 59 12,009,000} 10,248,000)17.2) 55 10,875,000} 9,074,000)19.8) 81 5,462,000} 4,806,000) 13.6 
| Nov 64 4,442,000 3,826,000}16.1| 67 14,738,000) 12,761,000)15.4) 55 12,604,000} 10,383,000)21.3) 80 5,665,000 4,983,000} 13.7 
{ Dee 66 4,785,000 4,172,000}14.7) 55 12,925,000) 11,329,000)14.2) 40 7,173,000; 5,975,000/20.0| 67 2,944,000) 2,775,000) 6.0 
Jan 63 | 143,254,000) 124,632,000)14.9) 60 | 525,322,000) 458,545,000)14.5) 47 | 463,394,000] 403,127,000/14.9| 77 | 390,690,000] 371,156,000} 5.2 
5 Feb.....°| 63 | 128,660,000} 109,993,000/17.0| 53 | 406,702,000] 374,958,000) 8.4) 45 | 426,965,000] 378,992,000)12.6| 73 | 287,479,000] 293,492,000} -2.0 
March 64 | 125,510,000) 124,707,000) 0.7) 58 | 459,166,000) 461,096,000|-0.4) 47 | 442,591,000] 423,802,000] 4.4) 81 | 330,714,000) 331,769,000) -3.0 
Cu 
| April 64 | 123,211,000) 118,322,000) 4.1) 51 | 382,282,000) 369,701,000) 3.4) 47 | 373,116,000) 345,213,000) 8.1) 76 | 328,925,000) 333,405,000) -1.0 
2 | May 62 | 120,949,000) 122,531,000|/-1.3) 51 | 362,207,000) 383,860,000|-5. 6) 47 | 389,805,000) 375,944,000) 3.6] 77 | 382,637,000) 385,543,000) -0.7 
© { June ...| 64 | 127,355,000) 119,946,000) 6.3) 55 | 406,102,000) 417,441,000/-2.7| 50 | 417,942,000) 386,422,000) 8.4] 78 | 445,814,000) 443,209,000) 0.6 
oe July..... | 61 | 139,133,000) 129,639,000) 7.4) 50 | 373,105,000) 378,053,000|-1.5| 50 | 428,370,000) 408,165,000) 5.0) 79 | 366,275,000) 365,263,000) 0.3 
= | Aug......| 64 | 148,442,000) 143,100,000) 3.4) 59 | 595,812,000) 625,000,000|-4.8) 49 | 470,475,000] 445,000,000) 6.0) 79 | 444,026,000) 465,518,000) -4.8 
~ | Sept | 64 | 141,743,000) 137,452,000) 3.1) 58 | 569,894,000) 570,187,000|-0.1) 51 | 444,219,000) 398,026,000)11.5) 83 | 423,656,000) 420,707,000) 0.7 
ge | Oct ..| 64 | 159,084,000; 141,353,000/10.4) 59 | 595,931,000) 567,807,000) 4.9) 70 | 738,984,000] 641,296,000) 14 4| 81 | 434,566,000) 417,192,000) 4.1 
te | Nov. cal 64 | 153,326,000) 142,253,000) 7.8) 67 | 724,001,000) 707,347,000 2.6) 69 | 754,838,000) 657,467,000)14.2) 80 | 422,812,000) 390,744,000) 8.2 
Dec........} 66 | 175,408 000! Panne naee es a 55 | 660,670,000 7 18 8| 67 | 0.4 


| 


and Oklahoma oil fields showed increased activity despite 
two severe blizzards during the month. 

The Mountain and Pacific States as a whole showed a 
decided slump in production for December. However, a 
study of the various districts indicates that the slump 
was not general but was confined mostly to the copper 
and tungsten mining regions, where a decreased call 
for energy of about 35 per cent was exhibited. Opera- 
tions in these districts were materially reduced over 
1918, owing probably to the insufficient metal market 
and severe weather conditions throughout the Mountain 
States. Continued prosperity was reported in the 
Northwestern States, one company reporting an increase 
in production over December, 1918, of 100 per cent. 


Data on the Cost of Constructing 
Transmission Lines 


Cost of Important Canadian Lines Constructed During 
Recent Years Are Compared with Typical 
Costs at This Time 


N ORDER to show the great-increased cost of trans- 

mission lines compared with pre-war conditions, a 
table has been prepared showing cost of Canadian 
transmission lines built from 1897 to 1917. 

Concerning recently constructed lines the following 
typical examples are given in the Electrical News, 
(Toronto) of recent date: 

A main-line*‘heavy-duty” steel-tower transmission line, 
carrying two lines at 110,000 volts, such as the latest type 
of line used by the Hydro-Electric Power Commission of 
Ontario between Niagara Falls and Toronto, with 66-ft. 
(20-m.) right-of-way, the equivalent of No. 4/0 copper 
conductors, telephone service and all 
would be about $17,000 per mile. 

A 110,000-volt line, single-circuit, supported by wood 
poles, with 66-ft. right-of-way and the equivalent of No. 
1/0 copper conductors and with telephone line, would cost 
about $8,500 per mile. If pole rights alone are obtainable, 
the cost might be reduced to about $5,500 per mile. 

A 44,000-volt wood-pole line, with steel conductor and 


en wv 


items of expense, 


40 er 310,916,000) 238,514,000) 266,473,000) | 


telephone line on same poles, could be erected for about 
$3,000 per mile, but if there were considerable rock excava- 
tion for poles, this cost might easily be doubled. 

A -22,000-volt line, carrying one circuit of approximately 
the equivalent of No. 1 copper conductor and with telephone 
line, would cost about $3,500 per mile. 

Smaller lines of about 4,000 volts, with equivalent of No. 
4 copper conductors, have under present conditions been 
built for about $2,000 per mile. 


COST DATA OF TRANSMISSION LINES 








| Year \Leth 














; Cost per | 
Line Built | Miles} Voltage { Mile Remarks 
Canadian Light &| 1911 27 44,0001 $11,000) Two circuits of No 
Power Company, 2/0 copper, steel 
Montreal. towers. 
Laurentian Power)! 1916 24 50,000 6,875| Two circuits of No. 
Company, Quebec. 1/0 copper, steel 
towers. 
Shawinigan Water &} 1902-10) 550 50,000) |[ 1,500|Single circuit of alu- 
Power Company | minum, wooden 
} poles. 
3,500) Two circuits of alu- 
minum, steel 
towers. 
Shawinigan Water &| 1910 94 100,000 7,500) Two circuits of alu- 
Power Company. minum, steel 
towers. 
Sherbrooke municipal 1917 30 45,000 2,334|Single circuit of No. 
4 copper, wood- 
en poles. 
Hydro-Electric Power} 1907-13) 325 110,000 14,000/Two circuits of 
Commission. Nos. 4/0 and 3/0 
Niagara system. copper and 
equivalent = alu- 
minum, stee] 
towers. 
Hydro-Electric Power| 1907-13) 765 26,400 2,200|Single circuit of alu- 
Commission and minum and 
Niagara system. under copper, wooden 
poles. 
3,000) Two circuits of alu- 
minum and 
| copper, wooden 
‘ol poles. 
Muskoka system. . 1915 26 | 22,000) 2,025|Single circuit of No 
2 aluminum, 
wooden poles. 
St. Lawrence sys-| 1913-15) 60 26,400} 2,458|Single circuit of 
tem. No. 3/0 alumin- 
um, wooden 
poles. 
Kamloops municipal. . 1916 42 44,000 1,667|Single circuit of 
No. 2, aluminum, 
wooden poles, 
West Kootenay Pow- 1897— | 170 60,000; 4,000|/Single circuit of 
er & Light Com- 1905 92,000-cire. mil 
pany, Rossland. ng wooden 
poles. 
West Kootenay Pow-| .... 32 | 20,000 2,000/Two circuits of No. 
er & Light Com-| 2 copper, wooden 
' 


pany, Rossland. 


poles. 
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Readers’ Views and 


Comments 





Modern Motorized Machinery 


To the Editor of the ELECTRICAL WORLD: 

Sir: In respect to the development of the electrical 
industry, the idea seems to prevail generally that the 
art of illumination in this field is pretty well devel- 
oped, in a comparative sense at least, and the develop- 
ments in motor power are not far behind, but that 
the sphere of applied industrial heating is compara- 
tively untouched. Conceding these assumptions to be 
well founded, it is nevertheless true that there are 
still innumerable opportunities for great and bene- 
ficial improvements in the vast field of applied motive 
power. In the days ahead this power will play an im- 
portant part in creating more business and new 
wealth, besides cheapening the various processes of 
creating wealth and helping to conserve that which 
we now have in the form of natural resources. 

In most instances and by most people a motor is 
considered as a unit machine that will change elec- 
trical energy into mechanical power. In the case of 
a dynamo the reverse is true, mechanical power being 
transformed into electrical energy to rotate the motor. 
From the beginning of the electrical industry the motor 
was developed with no thought in mind of the possi- 
bilities of building it into a machine at some strate- 
gic point, so to speak. Thereby the design was quickly 
simplified by the elimination of difficult transmission 
movements or perhaps of a number of otherwise nec- 
essary gears or belts. In fact, it is sometimes even 
possible by building more than one motor into a 
machine to construct a piece of mechanism that would 
be impracticable otherwise. 

If the motor builders and the manufacturers of 
industrial machinery could realize the possibilities 
before them in making motors an integral part of 
machines it would result in great benefit all around, 
because it would create new business for the motor 
builders in dealing with the machinery manufacturers, 
and they in turn would have new selling arguments 
founded upon facts to present to the industries that 
use their machines. The manufacturers would be able 
to say to the industrial plants truthfully: “Here is 
a machine to replace the old worn-out one, and it 
costs you less to buy because it costs us less to build. 
It will cost you less to maintain because it has fewer 
parts to wear out, and it consumes less power as the 
power is more directly applied. Besides all this, it 
can be installed at any convenient point in your fac- 
tory. Furthermore, there are no expensive belts and 
countershafts to consider, and therefore a source of 
initial expense and another maintenance item are 
eliminated.” 

There has been considerable discussion among engi- 
neers as to whether it is the best policy to apply indi- 
vidual motors to each machine or to belt from a 
motor to a group of machines through a countershaft. 
The cycle of operations sometimes determines the 
answer to this problem, but by the adoption of the 
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idea of building the motor into the machine it seems 
probable that eventually the individual machine con- 
nected to an electric circuit will becqgme universal] 
practice. 

The answer of the motor builders to this argument 
may be that there are now many machinery builders 
using motors of both constant and variable speed 
in conjunction with their machines, but they must 
realize that as against the comparatively few machine- 
tool manufacturers who use motors with variable- 
speed characteristics to obtain certain results, or 
possibly to eliminate some otherwise necessary gear- 
ing, there are a vast host of other builders of machin- 
ery for the non-metallic industries who have not seri- 
ously considered motors at all in connection with their 
products. As regards the adoption of motors as here 
outlined, neither the motor builders themselves nor 
the machinery manufacturers have begun to realize 
or capitalize the possibilities. This is especially true 
of constant-speed machinery. 

There will probably be two main objections raised 
against this practice. One will come from the motor 
manufacturers, to the effect that it would entail devi- 
ation from standard stock production; but they should 
bear in mind that gradually standards will be devel- 
oped and should be willing to help. The other objec- 
tion will come from machinery builders for certain 
industries, notably those in which chemical processes 
are involved, to the effect that machines so constructed 
would not long withstand the chemical reactions; but 
the motor builders can and must meet this objection 
by showing them that this is not necessarily so. On 
the other hand, the machinery builders should not be 
too skeptical, lest competitors develop right under 
their eyes a whole new line of machinery embodying 
this advanced method. 

The gradual adoption of this plan of building 
machinery will hasten the time in the not far distant 
future when a factory will not contain a single belt. 
This will not only conserve power and leather needed 
elsewhere but will also tend to make conditions more 
pleasant for the industrial worker, resulting in greater 


production. JOHN J. BROPHY. 
Salem, Mass. 


High Vacuums in Steam-Turbine Operation 


To the Editor of the ELECTRICAL WoRLD: 

Sir: In your issue of Feb. 7, 1920, page 344, I have 
noticed a reference to the high vacuum obtained by the 
United Light & Power Company at its 201st Street 
station in New York City. A vacuum of 30.35 in. is 
no doubt unusual, but, taking into consideration that 
the barometer at that time was 30.9 in., it is not so 
extraordinary as might be supposed. 

We claim for the station of the Long Island Light- 
ing Company the highest vacuum ever recorded and 
believe we can maintain this claim. For example, 
on Feb. 4, 1920, we had a vacuum of 30.4 in. with a 
barometer reading 30.7 in. This, we believe, is as 
nearly a perfect vacuum as can be obtained by any 
commercial apparatus. The particular unit involved 
is a 2,500-kw., Curtis turbine connected to a Worth- 
ington surface condenser fitted with a Worthington 
hydraulic air pump. N. L. PIDGEON, 

Long Island Lighting Company, Chief Engineer. 

Northport, N. Y. 
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Inexpensive Method of Power-Factor 
Correction 


N THE Lake Linden power station of the Calumet & 

Hecla Mining Company, Lake Linden, Mich., a con- 
denser has been made available for power-factor cor- 
rection by the conversion of an old discarded engine- 
driven generator. 
The generator is a 
440 - volt machine 
rated at 1,204 amp. 
and 150 r.p.m. and 
has been driven by 
a rope-drive drum. 
The space made 
available by the re- 
moval of this drum 
was used for mount- 
ing the 440-volt, 
158-amp., 150-r.p.m. 
starting motor. The 
motor has a special 
squirrel-cage rotor 
keyed onto the 16-in. 
(41-cm.) shaft of 
the generator. 

The condenser is 
operated with a 
turbo - generator 
which carries a con- 
nected mine and mill load of 10,500 hp., of which 
3,800 hp. is synchronous load and the remainder is 
induction-motor load. The following figures indicate 
that with a load of 6,300 kw. and the condenser run- 
ning idle the power factor of the system was 0.84, 





STARTING MOTOR MOUNTING WITH 
CONDENSER AT LEFT 











-——— Condenser ———~- —=Exciter-— —-Turbine Load——— 





Amp. Volts P.F. Amp. Volts Kw. Volts e.2. 
No load........ 0 464 0.95 lag 104 115 6,300 4,000 0.84 
Full load...... 1,250 480 0.93 lead 160 120 6,300 4,000 0.91 





while with an excitation of 160 amp. and 1,250 amp. 
on the condenser the power factor was raised to 0.91. 
Losses amount of approximately 64 kw. The total cost 
of making the change was only $2,500. 

Asst. Electrical Engineer. CARL FICHTEL. 


Warm Air Counteracts Dampness of 
Transformer Room 


N ORDER to prevent the 13,200-volt current trans- 

formers in a Michigan power house from breaking 
down on account of the dampness in the basement bus 
room where they are installed, a blower was arranged 
to supply warm air from the engine room. This proved 
effective in keeping the bus room dry, and no further 
faults developed on the instrument transformers. Since 
the blower was already on hand, the cost of this installa- 
tion was very low. 

The dimensions of the bus room are 114 ft. long by 
16 ft. wide by 11 ft. high (34.5 m. by 4.8 m. by 3.3 m.), 
550 


and the blower delivers 3,500 cu.ft. of air per minute 
(1.7 cu.m. per second) at a pressure of 0.5 oz. per sq.in. 
(2.2 gr. per sq.cm.). The blower is driven by a 7.5-hp., 
440-volt, three-phase, 25-cycle, 500-r.p.m. induction 
motor which is directly connected to the fan. No special 
provision was made for circulating the air. It is simply 
forced into the bus room and allowed to leak out as best 
it can. 


X-Ray Teminees Require 


Liberal Service Rating 


Secondary Voltage Drop Should Not Exceed 2 per 
Cent with 200 per Cent Load, As X-Ray Effect 
Varies with Square of Voltage 


ECAUSE the kilovolt-ampere requirements are 
rarely stamped on X-ray apparatus, central-station 
engineers are often at a loss to know what size of 
transformer to install. If the apparatus is to give good 
service, the service transformer and connections should 
be too large rather than too small. This is essential 





RATING OF SERVICE TRANSFORMERS REQUIRED BY X-RAY TUBES 








Service 
Tube Milli- Back-up Equivalent Transformers 
amperes Spark, In. Voltage Required, 
va. 
Universal Coolidge........... 60 10 104,000 10 
Radiator-type Coolidge. ..... 30 5 62,000 5 
Radiator-type Coolidge. ..... 10 5 62,000 2 
Radiator Dental Coolidge... . 10 3 40,000 1} 
Victor Hydrogen............ 60 8} 92,000 10 
Macalaster-W iggin 
(Tungsten target, gas-type). 60 8} 92,000 10 
Macalaster-Wiggin 
(Water-cooled tungsten 
92,000 1} 


target, gas-type)........... > 8} 





because the X-ray effect varies with the square of the 
voltage. One manufacturer says that the voltage drop 
between the transformer and the apparatus should not 
exceed 2 per cent, with a load 100 per cent in excess 
of the normal transformer rating. 

However, the secondary line drop is not the only 
thing to be considered. The drop across the trans- 
former secondary must also be allowed for. Where 
this figure is high, a larger transformer should be used 
than might otherwise be specified, based solely on the 
kilovolt-ampere demand. A variation of a few per cent 
in line voltage over long periods of time is not objec- 
tionable, since it can be compensated for by the regu- 
lator in the apparatus, but a drop in the voltage while 
the apparatus is in use cannot be tolerated. 

There are two general types of X-ray tubes in use, 
and they can be used with any X-ray apparatus of 
sufficient capacity to supply their requirements. The 
two kinds of tubes are known as the gas type and the 
Coolidge or electron type. The former is the older 
tube and the one in most general use, but there are more 
of the Coolidge type being sold today. X-ray tubes are 
rated in milliamperes at so many inches (25 mm.) 
back-up (shunt) spark. The equivalent voltage for 
different spark lengths may be obtained from the 
A. I. E. E. rules. Some of the more efficient X-ray 
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machines on the market equipped with auto-trans- 
former regulation only require transformer rating 
equivalent to twice the product of the milliamperes and 
the equivalent voltage of the back-up spark. With less 
efficient apparatus, and especially when rheostatic con- 
trol is used, the transformers may have to be four times 
the kilovolt-ampere rating of the tubes. The service 
requirements of some of the X-ray tubes on the market 
when operated at full capacity under average conditions 
with efficient apparatus are given in the table on page 550. 
MONTFORD MORRISON, 
Victor Electric Corporation, Chief Engineer. 
Chicago. 


Protecting Cable Splices in Soft Ground 


N THE installation of the lighting system of Ter- 

williger Boulevard, Portland, Ore., special problems 
were encountered which called for the devising of a 
new type of splice connection. The boulevard lighting 
is part of the regular standardized system which has 
been adopted by Portland for its parks and drives. A 
constant-current series-lighting system is used. Trans- 
formers step up the 2,300-volt city service to 2,600- 
volts, single-phase energy. 

The wiring arrangement provides for eight 2,075-ft. 
(635-m.) lengths of double steel-taped No. 8 stranded 
cable, used without splices, all connections being made 
in the terminals within the standards into which the 
main cable itself is looped. The steel cable was placed 
in a trench. With this type of construction it was 
found that different types of ground encountered called 
for special treatment. In some places rubber-covered 


wire had to be spliced to steel-taped cable so a special 
clamp was devised for a “Y” connection which is strong 
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CABLE SPLICES USED IN LIGHTING SYSTEM 


The lower sketch shows a splice of rubber-covered wire and 
steel cable, with a “Y” clamp for protection against strain; the 
upper one shows the method of keeping the strain off the joints 
in soft ground. 


enough to take the strain off the splice. Another con- 
nection was used for joints in soft ground. The sketch 
shows the details of these devices and the splice neces- 
sary to be made at the base of a standard, the conduit 
running from here to the standard. Comfort stations 
are used to house the tub transformers and other sub- 
station apparatus. One hundred standards are served 
by each transformer set. F. D. WEBER, 
Electrical Engineer. 
Oregon Fire Insurance Rating Bureau, 
Portland, Ore. 
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Interiors Illuminated Without 
Ceiling Fixtures 


HEN it is undersirable to suspend lighting fix- 
tures from the ceiling and when it is impractica- 
ble to construct a continuous cover, pocket or compart- 
ment for the concealment of the lighting units, 
specially shaped reflectors may be advantageously 
employed in brackets placed directly against the 


Hinged — 
Cover with 
‘ Louvres 










Plan View of Gargoyle 





with Louvres 
Plan View of Top of Pedestal 
Cover~.. Hinge 








Reflector 


2 Elevation of Gargoyle 


Elevation of Pedestal 
FIXTURES USED IN LIGHTING LOBBY OF HOTEL COMMODORE, 
NEW YORK 


The hinged covers used on both types of fixtures are equipped 
with louvres which are set to make the lamp invisible from the 
balcony overhead. In the gargoyle fixtures the louvres also 
prevent a background of light on the columns. 


walls or on columns. This method of lighting is espe- 
cially suitable for rooms with low ceilings, and it has 
been used to advantage in the dining room of the 
National Bank of Commerce in New York City. For 
the latter installation the following data has been 
compiled: 





So i ere re eT 


ME MNOUNG ec ccdeces «bade eGdndeamadaaewhens 2,400 sq.ft. 
SO ee ere eee eee ee ee Cree EY 3t. 
Nutalier Of Ttureiess . 5c ccc cccucss Forty-eight wall urns 
Linton Per GaiGters 6 sii iviwewseies One 75-watt Mazda C 
i One X-Ray E-65 
Energy consumed.............++- 1.5 watts per square foot 
Pg On pillars 8 ft. apart 


and 48 in. from ceiling 








Concealed lighting was also installed in the lobby 
of the Commodore Hotel in New York. This lobby 
Was designed to represent an Italian garden or court- 
yard with an overhead skylight, through which, how- 
ever, no daylight enters. The lighting units were 
placed in ten pedestals and twenty-two gargoyle- 
shaped wall brackets, but one gets the impression on 
entering the room that it is lighted by units placed 
above the glass ceiling The record of the mechanical 
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equipment used to produce the lighting effect is given 
below: 








eer PON 33s a docesagbuaheedsauseyakee ® 48 ft. x 140 ft. 


CE DR gs cc kick cris adeved sep icocesie dd 26 ft. 6 in. 
Semare foot SPOR... . 2... ccccccccccccccscccsccesecevce 6,720 
I Sia. dns 50 «hid 0 alah Gk baa ae 0 4 ab ondiaeiors 11,700 
WORTAE BOP BGWATE TOKE on < icc sccdaa bens cicnaescscessve ss 1.74 


Equipment employed....Six center pedestals each con- 
taining four 300-watt type C lamps and EC-345 
reflectors; twenty-two No. E-65 gargoyle brackets, 
each with a 150-watt type C lamp; four end pedes- 
tals, each with one 300-type C lamp and EC-345 

reflector. All reflectors are X-ray 


The ballroom of the Commodore Hotel also called for 
special lighting arrangements, and the cove or cornice 
method was adopted with reflector units running 
along two sides of the room. No reflectors are em- 
ployed within 6 ft. (1.8 m.) of the corners of the 
room; otherwise the lighting units are symmetrically 
spaced about 15 in. (280 mm.) apart. The units are 
divided so that every alternate reflector is on the 
same circuit. An amber film was placed over the 
mouth of the reflectors on one of the circuits to allow 
for tinting the light. Data on this installation follow: 





ie OP REINO PROVE yoo s os ck nds baweeceae 52 ft. x 162 ft. 
ND -nn.0s oebais the we seed pa Peeesate 28 ft. 
i ee OE ne Pe ee re. ee 8,424 sq.ft. 
PE oan ahikeectinies css enGatusawes eee eee ween 23,200 
ee 2.75 


Equipment. .232 No. 610 X-ray reflectors with one 100- 
watt Mazda C lamp in each 
In presenting these facts before the thirteenth 
annual convention of the Illinois Illuminating Engi- 
neering Society, Augustus D. Curtis and J. L. Stair 
pointed out that careful planning and co-operation 
between the lighting man, the architect and the 
contractor was essential if lighting systems of this 
description are to be successfully installed. 


Small Home-Made Induction Regulator 


Gives Zero to 160 Volts 


O PROVIDE voltages and currents ranging gradu- 

ally from zero to very high values, a 1.5-hp. squirrel- 
cage motor was rewound by the Merchants’ Heat & 
Light Company, Indianapolis, Ind., to serve as an induc- 
tion regulator in combination with auto-transformers. 
The squirrel-cage winding of the motor was replaced by 
0.1-in. (2.5-mm.) square double-cotton-covered copper 
wire. Four coils of ten turns each were put on, each 
coil spanning seven of the forty-one slots, and all coils 
were connected in series. The machine has four poles, 
and the rotor winding covers about one pole. When 110 
volts alternating current is impressed on the stator 
winding a voltage is induced in this new winding. 

For varying this voltage the rotor is turned by a 
handJe fastened to the end of the shaft. The motor 
bearing was made tight enough to hold the rotor firmly 
after its position is adjusted. Voltages from zero to 160 
and current from zero to 100 amp. can be obtained. For 
higher values two auto-transformers are employed. One 
of these has a two to one ratio and the other a ratio of 
about 155 to 180. These may be used for voltage or cur- 
rent adjustment and may be connected to step up or 
down. When still higher values are required instrument 
transformers are used reversed. 
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Effective Method of Testing 
Disconnecting Switches 


OR testing disconnecting switches which have been 

suspected of heating under load, a common tallow 
candle has been used successfully by several operating 
companies. To test the switches the operator mounts 
the candle on an insulated stick and brings it in contact 
with the switch blades. If the candle melts, it is of course 
evident that the switch under test is operating at a tem- 
perature too high for safety, but if the tallow remains 
hard under contact with the switch blade this is taken 
as an indication that the temperature has not reached 
the danger point. Although this is an unusual test, and 
is not quantitative, it has proved to be thoroughly satis- 
factory. 

On the disconnecting switches which “run hot” the 
trouble is usually found to be misalignment. There are 
cases, however, where disconnecting switches heating 
under load were properly aligned and still gave trouble. 
In such instances it is said to be good practice to exam- 
ine the blade for blowholes in the copper, which would 
reduce the cross-section of the conductor. If the clips 
of the switch are opened too wide the pressure will not 
be sufficient to make a good contact and the switch 
will heat. After tightening these loose clips or aligning 
the switch the blade should be operated a number of 
times in order to fit the contact surfaces to each other. 

Chicago, Il. C. S. LLoyb. 


Cables from Transformers to Substation 
Run Above Ground 


NSTEAD of installing the cables connecting the out- 
door transformers at substation “EK” of the Kansas 
City (Mo.) Light & Power Company in underground 
ducts, it was decided to carry them directly to the 


building through the air 10 ft. (3 m.) from the ground. 





CABLES CONNECTED DIRECTLY FROM TRANSFORMERS 
TO SUBSTATION 


This decision was made in contemplation of future ex- 
tensions to the building, which in themselves would 
have necessitated the rearranging of the underground 
ducts. In addition to eliminating the cost of under- 
ground construction, considerable cable was saved by 
making the short-line connection. 












Clamp Made of Angle Iron for Restacking 


Stator Lamination 


ESTACKING the laminations of motors which have 

been damaged is facilitated in an English industrial 
plant by the use of a clamp made of angle irons. This 
clamp consists of two halves which press at four points 
on each side of the 
stator laminations 
when the tie bolts 
are tightened. 
Each half of the 
clamp is made of 
two crossed mem- 
bers, each consist- 
ing of two angle- 
bars bolted to- 
gether as shown. 
The clamp is ad- 
justed against the 
lock rings at each 
side of the lami- 
nation, the latter 
being carefully = 
aligned by the aid 
of a steel gage the 
size and shape of a 
slot before the bolts are tightened. When a solid sound 
is produced by tapping the laminations with a hammer 
they are sufficiently compressed. After the keys which 
hold the lock rings are fitted in place the clamp is 
released. L. E. Woop. 


CLAMP CUMPRESSES LAMINATIONS 
WHILE REBUILDING STATOR 


Four Methods of Locating Proper 
Brush Position 


O DETERMINE the neutral point on the com- 

mutator of a direct-current motor or generator 
without interpoles the writer commonly uses four 
methods: (1) Inspection; (2) the “kick” method with 
pointed brushes; (3) this method without special 
brushes; (4) the voltmeter method. By the first method 
the neutral point may be roughly located at the com- 
mutator bar whose coil spans the space between poles. 
In the “kick” method pointed brushes touching only 
one bar replace the regular brushes. To find the neutral 
by this method, after attaching the leads of a low- 
reading voltmeter to the brushholder buses, the field 
circuit is separately excited and quickly opened by a 
circuit breaker or quick-opening switch. The brushes 
are shifted until no reading is indicated on the meter 
upon opening the circuit. The brushes are then at the 
no-load neutral. A variation of this method for use 
when no pointed brushes are available consists of 
quickly opening the circuit and noting the “kick” 
between adjacent bars with a voltmeter. In this case 
the point of maximum “kick” is the no-load neutral. 
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These methods all give the neutral point for no load, 
but the brushes must be shifted to the best position 
after the machine is loaded. However, the fourth 
method gives the proper neutral for any load; for 
this method the machine is operated at normal speed 
and load. When the voltmeter reading taken by leads 
spaced one bar apart is at minimum, the leads are 
at the neutral point for the existing load. 

Washington, D. C. R. L. HERVEY. 


Setting Outlet Boxes in 
Concrete Columns 


O% E of the common methods of supporting conduit 
outlet boxes in the steel forms for concrete columns 
ig to set the outlet boxes in the required locations against 
the side of the form after the steel forms have been 
erected but before the reinforcing steel has been placed 
in them. Then the box and the conduit are wired to the 
form in such a manner that neither can be displaced by 
the concrete when it is being poured. It is necessary to 
drill small holes through the metal forms with a small- 
diameter drill to permit the tie wire being placed. A 
4-in. (3.2-mm.) diameter hole is ample. Each outlet box 
should be stuffed tightly full of paper before it is placed 


MTT TT TTT TT 
Column Complete 


Before Pouring (Forms Removed) 


OUTLET BOX ON COLUMN BEFORE AND AFTER 
CONCRETE IS POURED 


in the form, to prevent the entrance of the concrete 
while it is being poured. After the forms have been 
removed, the tie wires which extend from the concrete 
column should be snipped off close to the surface of the 
column. Care should be exercised to insure that the con- 
duits to the boxes are fastened firmly in the form, so 
that there can be no shifting while the concrete is 
being poured. T. F. DICKMAN. 
Dallas, Tex. 
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Blown Fuses and Hot Motors Caused 
by Overmotoring 


N AN automobile-part machine shop, where it was 

known that the fuses and motors were adequate for 
their work, considerable trouble was experienced from 
the constant blowing of fuses and by motors running 
hot. After an investigation was made with the aid of 
Esterline graphic recording meters, it was discovered 
that the chief cause of the troubles was overmotoring. 
The load curve of a typical 20-hp. motor in the plant 
shown at the top of the accompanying illustration 
indicates that 17.6 hp. was the average load, while the 


LOSSES RESULTING FROM OVERMOTORING MACHINE SHOP 











Total motor horsepower installed... ............ccccscccccccvccses 3974 
Actual total horsepower load on motors... .............000eeeeeues 2372 
ae en ON NN a stig. nc mi cease ale wR Com 159} 
SD CO OE CE OU DOIG, 5. 9 onions vn bb c0.vc ncclne.cs anvne cies 60% 
Investment in idle motor horsepower, inc luding controlling and pro- 

REIN, 4, 223-0, 2h 6 op arene puck on ceria ds kaes sa % 90s $3,375.00 
Annual interest and depreciation charge on idle investment........... $542.00 
Average efficiency of all motors if loaded between three-quarters and 

PMN oso 2s Gay cicke FESS oa ek st ees oa ea eae hes Os 88.4 
Actual average operating efficiency of motors, percent............... 83 
Percentage of total power wasted due to lightly loaded motors......... 5.4 
ee SOY I ig 5's 'a. <5'k'e ba was 56:40 «in tinpinie ibe 0's $1,152.00 
Cost of power wasted would pay 6 per cent on an investment of........ $18,200.00 
Average three-quarters load to full-load power factor of motors......... 0.86 
Actual average ne TEIN incase % des he as Has amew eRe ee 0.71 
short peaks were not greatly over 20 hp. Evidently, 


therefore, a smaller motor could be used for this partic- 
ular work. In addition, the power factor of the motor 
is consequently low which causes further trouble. 

The power factor of the entire plant (shown by the 
curve at the bottom of the illustration) is only 71 per 
cent. This means that the current required by the plant 
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CURVES OBTAINED FROM AN INVESTIGATION IN AN INDUSTRIAL 
PLANT WHERE FUSES BLEW FREQUENTLY 
The upper chart indicates that the load is too small for a 20-hp. 


motor and the one below shows the power factor of plant with 
underloaded motors. 
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is abnormally high, which in turn causes an excessive 
voltage drop in the supply feeders. Blown and over- 
heated motors are the consequences. The accompanying 
table shows these losses. As a result of the investiga- 
tions the motors are being shifted so that each motor 
will operate at or near full load, and the extra motors 
released will be used for driving new machinery which 
is now being installed. 


Tapping Power Lines Causes High 
Voltage to Ground 


T A LARGE manufacturing plant where energy for 
power was received from the public service com- 
pany and energy for lighting was supposed to be fur- 
nished from an isolated plant a fatality occurred re- 
cently, the investigation of which indicated an unusual 
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METHOD OF CONNECTING AUTO-TRANSFORMERS TO 
POWER CIRCUIT 


condition. The accident happened after the engine 
ordinarily driving the lighting generator had broken 
down, when a workman, in trying to adjust a portable 
extension lamp, received a fatal shock. An investiga- 
tion showed that the key on the socket was damaged 
so as to expose the metal that was cast into the hard 
rubber, and as this metal constituted one side of the 
line, it was alive. On testing the circuit it was found 
that from one lighting wire to the engine (or ground) 
there was a voltage of 122 and from the other wire or 
metal key to ground there was a voltage of 211. Across 
the lamps the voltage was 122. 

Further investigation showed that in order to obtain 
lighting energy without operating its prime mover the 
industrial plant had connected three auto-transformers 
to the power circuit as shown in the accompanying 
diagram. On test the auto-transformer circuit showed 
that 211 volts existed between one side of the secondary 
and ground. 

On disconnecting power transformer ground it was 
found that there was 244 volts potential difference be- 
tween the line and the ground. From this it was 
assumed that one of the other circuits was grounded, 
and so all of the distribution switches in the factory 
were opened and then closed in succession to determine 
where the trouble existed. The circuit which appar- 
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ently caused the trouble led to the testing room, where 
a 50-kva. testing transformer was installed. While this 
testing transformer was operating, the power-trans- 
former ground was again disconnected, causing quite a 
flash and cutting off the energy supply to the testing 
transformer. 

Upon making an examination of the testing outfit, it 
was found that it had been installed with one side of the 
primary, or 240-volt side, grounded. When this phase 
was connected to the power phase that had no ground, 
a short circuit resulted which caused one of the testing 
transformer fuses to blow. Failure of this fuse had 
passed unnoticed, however, because the set continued 
to receive current through the ground wire on the 
hydrant. It developed that these conditions had been 
in existence for more than three years without being 
detected. C. A, AUBREY. 

Bridgeport, Conn. 


Remote Control of Transformers Aids 
the Watchman 


N A CAMBRIDGE (Mass.) factory two transformer 
banks of 225-kva. rating each are used for lighting 
and power service during productive hours, and a bank 
of 30-kva. transformers is employed for night, Sunday 
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CONTACT-MAKING DEVICE FOR OIL-SWITCH 
PILOT LAMPS 


and holiday service. The change from the former to 
the latter is made by the watchman, and to save trips 
to and from the switchhouse it is installed on the roof 
of the establishment. The switch rods from the oil cir- 
cuit breakers controlling the supply of energy to the 
transformer banks are run downward into the shop 
proper to an operating center. 

Pilot lights above the switches indicate when trans- 
former switches are open and closed. One switch 
prevents the larger transformer-bank secondaries from 
supplying the 550-volt, three-phase shop network, leav- 
ing the latter to be energized from the secondaries 
of the small bank only. The pilot lamps are each 
wired in series with another similar lamp in the 
factory engine room (part of the energy being 
locally generated), so that the operating engineer is at 
once informed in case the outside supply is cut off. A 
sketch of the contact-making device which controls the 
pilot-lamp service is shown. 
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How to Reduce Furnace Electrode 
Breakage 


HEN an electrode in an electric furnace breaks 

the trouble is seldom investigated and the blame 
is usually placed on the electrode, whether it belongs 
there on not. There may, however, be several causes 
tor these breaks. The Acheson Graphite Company of 
Niagara Falls, N. Y., points out remedies as follows: 


Probably the greatest breakage occurs during the melting- 
down period from faulty regulation of the electrodes. The 
automatic regulators are controlled by the length of the 
are and are so constructed that any lengthening or loss of 
this are will cause the electrodes to be fed down into the 
furnace. If contact is lost and there is no stop or brake 
on the regulator, the electrode will be forced into the scrap 
until the strain breaks it, usually at the joint just below 
the holder. This can be remedied by raising the voltage so 
that the arc will be longer and will melt the scrap beneath 
it before the electrode can be forced into the scrap. Then 
when contact is lost the operator will notice it in time to 
regulate the electrode by hand or to put some material 
under the electrode to remake the contact. 

Another great cause of breakage is careless charging. 
When charging scrap the electrodes should be raised so 
high that there is no danger of throwing heavy pieces of 
scrap against them. Striking the electrodes with this large 
scrap may not break them at once, but it may so weaken 
and damage the joint that when operation is resumed a 
break occurs, which of course means trouble and loss of 
time before the furnace can be started again. 


Convenient Device for Testing 
Grounded Circuits 


Y MEANS of a wooden paddle on which is mounted 

an incandescent lamp bulb a central-station company 
in Pennsylvania has been able easily to test low-tension 
circuits one side of which is normally grounded. A 
porcelain receptacle attached to the paddle holds the 
lamp in place. One side of the receptacle is attached to 
the live side of the circuit through 25 ft. (7.5 m.) of 
cord and a Benjamin plug. The other side is connected 





DEVICE FOR TESTING GROUNDED CIRCUITS 


with a piece of No. 6 bare copper wire extending 4 in. 
(10 cm.) from the end of the paddle to serve as a “feeler.” 
The device was constructed to facilitate the testing of 
low-equivalent lightning arresters which were formerly 
tested with a magnet. HARRY RESTOFSKI. 








Central Station Service 


A Department Devoted to Commercial Policy and Management Topics, Including 
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Charge Made for Delivering Small 
Appliances 


ERCHANDISE customers of the Union Electric 

Light & Power Company, St. Louis, Mo., have for 
about two years paid an extra charge for the delivery 
of every electrical appliance purchase which they did 
not carry away with them. An item of unnecessary 
expense has in this way been passed on to those call- 
ing for the special service. 

A charge of 10 cents is collected for delivery in the 
regular course of business on all electrical appliances 
except articles like the following: Portable lamps, 
washing machines, vacuum cleaners, three-light radi- 
ators, fans, junior ranges, tailor irons, commercial 
water heaters, sewing machines (not motors only). Cus- 
tomers who require a special delivery are charged 25 
cents for any appliance. A delivery is construed as a 
single call at a customer’s premises for the purpose of 
delivering or collecting one or more packages. No 
charge is made for collecting or delivering articles 
which are to be or have been repaired by the company. 


Optional Flat Rate for Household Service 
By J. F. FARQUHAR 


HEN the shortage of meter readers and book- 

keepers during the war brought about a careful 
revision of billing methods to reduce costs and labor 
requirements to a minimum, the Washington Water 
Power Company, Spokane, Wash., adopted a flat-rate 
schedule for use in suburban and rural districts which 
not only has reduced billing costs but has resulted in an 
increased consumption and revenue in rural districts. 
So successful has the method proved that it is being 
carried over with satisfactory results into the present 
period. 

The schedule filed provided for giving the customer 
unlimited hours’ use of electricity for all household pur- 
poses with the exception of water heating and room 
and air heating for a minimum of at least 25 per cent 
increase over his previous year’s ledger record. The 
success of the rate, of course, is dependent upon the 
judgment of the man in the field. As a matter of fact, 
the average increase of the flat rates signed up over the 
metered rates of the previous year has been 42.8 per 
cent rather than the 25 per cent minimum, and the 
schedule is constantly being boosted. If the man on the 
ground knows the conditions surrounding the con- 
sumer, it is always possible to obtain an equitable flat 
rate from the standpoint of the company. 

During the first eight months this rate was in oper- 
ation 812 consumers were signed up, with revenues in- 
volved amounting to about $48,000. This represents a 
$15,000 increase over the old ledger record. In two 
towns where meters were left in to check up on the 
advantage which this flat rate would mean to the con- 
sumer statistics are at hand to show that from two to 
556 


ten times as much electricity was being used as on a 
meter basis. Even with this record, however, the com- 
pany received an average return of 6 cents per kilowatt- 
hour on all energy consumed. 

The entire costs of billing are done away with under 
this system. No monthly statements are rendered. 
The customer is signed up on the flat rate with an 
agreement to pay in monthly installments in advance, 
and the response to date has been quite satisfactory. 
Eight per cent discount is allowed for paying in 
advance. 

The rate has proved very popular with consumers— 
to such an extent that one whole town on the Washing- 
ton Water Power Company’s lines is now on a flat rate. 
Thus the meter reader is entirely done away with 
in this district. This excepts, of course, power instal- 
lations. The flat rate has been extended to cover purely 
commercial lighting with incidental small power which 
would ordinarily come on the lighting meter. A large 
number of ranges have been signed up on the same rate. 
Consumers seem willing to pay anywhere from 25 to 
250 per cent increase over their former bills without 
question. 

The only difficulty foreseen has been the increase in 
demand beyond the capacity of the station, but so far 
there has been no trouble in that regard. 


Collecting the Bill at the Time 
of Reading Meters 


N SPARSELY settled rural districts the separate 

reading of meters and billing often involves an 
expense disproportionate to the return to the power 
company. In order to lessen this expense the British 
Columbia Electric Railway Company, Vancouver, B. C., 
has arranged on one of its rural] lines to have all oper- 
ations handled at one visit, a proceeding which has 
proved most satisfactory. A suburban line 60 miles 
(96 km.) in length is thus handled by three repre- 
sentatives in various communities along the line, who 
keep ledgers, read, bill and collect in these various 
areas. One of the chief advantages of this system is 
the personal contact thus maintained between the cus- 
tomer and the company. It is made easy for the 
householder to pay the monthly account either in the 
main office or at the branch office, which keeps in close 
touch with the city headquarters. In case of any ques- 
tion in regard to an account a telephone question 
addressed to the main office sets a clerk to looking up 
the form, and the answer is ready within two minutes 
from the time that the company receives the original 
request. 

A similar system has been tried in the vicinity of 
Spokane, where it was arranged to have the meter 
reader read and collect at the same time. The results 
were entirely favorable, and although the system has 
not yet been permanently adopted, it is probable that 
it will be. 
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Planning for Power in 
New England 


Development of Large Stations and Extension of 
Interconnection Program Necessary to 
Meet Demands of Future 


F THE installed capacity of New England central 

stations, now 1,500,000 kw., continues approximately 
to double in five-year periods, said Prof. Charles F. 
Scott of Yale University at the New London (Conn.) 
convention of the New England Section, National Elec- 
tric Light Association, then more than 1,000,000 addi- 
tional kilowatts will be installed in the next five years, 
and at the end of ten years there will be 4,000,000 kw. 
in excess of the present capacity. Preliminary estimates 
indicate that by the adoption of a general power 
system savings of the order of $100,000,000 can be 
realized in investment with an annual reduction in 
coal consumption of 10,000,000 tons. 

New England is peculiarly dependent upon power, 
being a manufacturing community without raw mate- 
rials or coal. With 2 per cent of the area and 4 per 
cent of the population of the United States in 1914, 
New England had 16 per cent of the wage earners, 
used 14 per cent of the industrial power and made 
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12 per cent of the products. In 1869 two-thirds of 
the industrial power of New England was hydraulic. 
Since then the hydraulic power has doubled, while 
the steam power has increased fifteen-fold. The dia- 
grams illustrate the subdivision of hydro-electric and 
steam power in New England, the relation between 
mechanical and electric power applications and the 
growth of central station outputs. Nearly half the 
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power driving the industries is obtained from steam 
engines with purely mechanical service. In Connecti- 
cut alone it was found in the war-time fuel investiga- 
tions that among 1,250 industrial plants not more than 
50 had good economy. There were. 1,200 plants ranging 
from 4 lb. to 8 lb. of coal per horsepower-hour. 

It is computed that in 1918 New England had 900,000 
kw. in developed water power, 320,000 kw. in central 
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stations and 580,000 kw. in manufacturing plants. The 
total hydro-electric energy produced’ was about 2,400,- 
000,000 kw.-hr., which is about half the energy pro- 
duced by steam and equivalent in coal to 2,400,000 tons 
(based on 2 lb. per kilowatt-hour). The estimated unde- 
veloped water power is 750,000 kw., and the estimated 
undeveloped water power susceptible to economical 
exploitation is 375,000 kw. 

It is clear that even with complete hydraulic develop- 
ment the present needs of New England could not be 
met by water power alone. Professor Scott set forth 
in his address the importance to future supply of large 
interconnected steam generating plants, commenting 
upon the superior economy and reduced unit invest- 
ment cost of the larger stations. 


Farm Electric Service Rates Increased 
in Ohio 
HE Greenville (Ohio) Electric Light & Power 
Company has filed a new schedule with the Public 
Service Commission carrying increased charges for 
farm electric service. The monthly lighting rates to 
be charged outside of the built-up limits of the city of 
Greenville and outside of the unincorporated towns 
which the company serves consist of a fixed charge per 
lighting customer of $1 per month plus an energy 
charge of 11 cents per kilowatt-hour for all energy 
used. This charge is subject to a discount of 1 cent 
per kilowatt-hour if the bill is paid before the tenth of 
the month. For farm-power service a monthly fixed 
charge of $1 per month per kilowatt of transformer 
capacity connected, plus an energy charge of 7 cents 
per kilowatt-hour for the first 200 kw.-hr. and 5 cents 
per kilowatt-hour for all energy used over this amount, 
is made. This billing is also subject to 1 cent per kilo- 
watt-hour discount for prompt payment. 
Heating and cooking requiring over 750 watts con- 
nected load take the farm power rate. The regulations 
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under which this service is furnished are that the cus- 
tomer must supply all lines, transformers and appliances 
excepting the meter for his service. Where transmis- 
sion lines have been built by consumers and turned over 
to the company, subsequent customers along the line 
shall, when first coming on, pay their pro rata cost of 
the line, and this is distributed in such a manner that 
all customers will ultimately contribute equally to the 
cost of the line. While these rates for farm-lighting 
and power service appear low at first glance, it must be 
taken into consideration that they are based on service 
in which the company has no investment charge in 
equipment beyond the city limits. 


The Public Relations of 
Public Utilities * 


Every Available Means of Getting Evidence of the 
Companies’ Useful Service Before the Public 
Should Be Employed 


T HAS developed that the problems of peace fol- 

lowing war are no less difficult than the problems 
of war. The most effective weapons of defense against 
the elements of disturbance are intelligence and pub- 
licity. If there is any class of business which is at 
all times before the great court of public opinion, it 
is that which comprises the public utility corpora- 
tions. It therefore behooves the utility to see that 
its character is such that it cannot be impeached 
before the court, that its testimony before the court 
is infallible and invulnerable, for the court of public 
opinion is the court of last resort; from it there is no 
appeal. 

Let it be understood that a public utility is not some 
sort of monster designed to rob and bleed the public. 
There may be dark pages in the history of utilities 
covering their early development, as there is in the 
history of mining and other enterprises. But wise 
legislation has, through regulatory powers conferred 
upon various state and federal commissions, done 
away with the possibility of extortion and dishonest 
methods on the part of utilities. 

A public utility stands for permanence. It has an 
advantage over private enterprise in its ability to 
draw capital from a thousand towns and cities and 
center it in places where it will do the. most good. 
The war has proved the necessity of great aggrega- 
tions of capital in order to accomplish great things. 
While the tendency toward what are known as mono- 
polies or trusts was once viewed with genuine alarm, 
governmental regulation and supervision has operated 
to allay this general apprehension, and the spirit of 
the times is toward cordial public relations for large 
corporations that are supplying recognized needs. 

Plans are being made for the formation of the most 
gigantic pool of power interests ever conceived. If 
these plans are consummated, it will mean the form- 
ing of great rivers of electricity flowing over the 
mountains and down the valleys of the entire East, 
giving a new impetus to industry. 

Big corporations are insisting that their employees 
must be competent. They must have more than hand 


*Abstracted from a paper presented by J. F. Greenawalt, pub- 
licity manager of the Mountain States Telephone & Telegraph 
Company, before the sixth annual convention of the New Mexico 
Electrical Association. 
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skill. They must be neat in appearance, they must be 
mannerly, they must be courteous, and they must have 
character. Big business is also recognizing that the 
man who works must have something more than a 
bare living wage in order that he may have oppor- 
tunity to develop the sort of character which is re- 
quired of him. 

Now, proper relations between the public and public 
utilities depend upon the utilities recognizing the 
public needs and sufficiently and effectually supplying 
such needs, and upon the public having a sympathetic 
understanding of what is involved in the task of 
supplying such service. All this must come about 
through proper publicity. Are we employing every 
available means of getting our best evidence before 
the tribunal of public opinion? For instance, would 
it not be fine if we could inspire our stockholders to 
take as much interest in protecting the good name of 
our particular utility as the management is expected 
to show; if we could bring them to a lively realization 
that they are the owners of the business which we 
are operating for them and that they ought at all 
times to defend and protect and advance their own 
business? 

The advertising of public utilities is written with 
the thought in mind of accomplishing a dual purpose. 
It is calculated to build up a favorable opinion of the 
goods or service offered to the public, and it has in mind 
the creation of a favorable sentiment with respect to the 
reputation of the firm or company offering the goods 
or service. Character is something that is built up 
within the corporation. Reputation is something that 
is built up outside the corporation. If its character 
is such that it will bear the searchlight of open, candid 
and even intimate publicity, its reputation will be a 
true reflex of its character, and the corporation will 
stand well in the public mind. 


Trademark Adopted by Brooklyn 
Company 


HE ingenious cartoon trade- 

mark shown in the accompany- 
ing illustration has been adopted by 
the Brooklyn Edison Company for 
use in the advertising of electrical 
appliances. This little figura and the 
words “With Little Effort” lend 
themselves to many catch phrases, 
such as “With little effort finish your 
work by 10 a.m.”; “With little effort 
cook right on the dining-room table,” 
etc. This figure with the wording 
“With Little Effort” has been copy- 
righted by the company. 





EPRESENTATIVES of the corporation will some- 

times state in its defense that it is only an aggrega- 
tion of individuals and the corporation should not be 
blamed for individual transgressions. What is the pub- 
lic but an aggregation of individuals who like their indi- 
viduality recognized? The corporation whose employees 
consistently practice the art of conciliation when com- 
ing in contact with its patrons will realize some day 
that, having pleased the individuals, it has finally won 
the much desired confidence of the public—S. M. 
KENNEDY. 
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Generators, Motors and Transformers 


Failures of Turbo-Generators and Suggestions for 
Improvements.—J. SHEPHERD.—In the opinion of the 
writer general types of failures may be roughly classi- 
fied under (1) mechanical weakness, (2) electrical 
weakness, (3) heating and fire risk, (4) ventilation 
difficulties. Under mechanical weakness the writer 
points out the tremendous forces that are brought into 
play when a large number of conductors are embedded 
in a slot and rotated at high speed. He states that one 
of the most serious electrical weaknesses is the inability 
of the generators to withstand short-circuit stresses. 
In discussing the use of insulations that withstand high 
temperature the author gives curves showing the useful 
life of insulation and temperature for fibrous and 
mica insulations. He states that the ideal machine 
should embrace the following features: (a) Coils to be 
continuously held against movement under mechanical 
forces, but free to expand with heat; (b) working 
temperature and output independent of air conditions; 
(c) capability of working at a much reduced tempera- 
ture and to be practically fireproof.—London Electrician, 
Jan. 16 and 23, 1920. 


The Theory of Constant-Power Generators—F. K. 
D’ALTON.—Machines having approximately constant 
power characteristics are essential for are welding 
where it is necessary to keep the temperature constant. 
The author considers these machines under this classi- 
fication: (a) The separately-excited, differentially com- 
pound-wound generator, (b) the self-excited generator 
with differential series winding, (c) the separately- 
excited, self-excited differentially compound-wound gene- 
rator, and (d) special constant-power generator having 
two opposite poles which are separately excited. A pair 
of poles at right angles to these have only the series 
coil. This is said to have approximately constant-power 
characteristics.—Toronto Electrical News, Jan. 15, 1920. 


Lamps and Lighting 

Multiple Systems of Distribution for Street Light- 
ing.—WaARD HARRISON.—The wider use of multiple 
lamps supplied from standard secondary distribution 
systems is considered as a step in simplifying operating 
problems and reducing the disproportionate cost which 
goes to cover fixed charges on special equipment and 
additional lines for street lighting only. The advan- 
tages in simplicity and flexibility of multiple-connected 
lamps is pointed out, and the more general adoption of 
multiple street lighting is stated to be contingent upon 
the standardization of suitable methods of control ap- 
plicable generally to existing electrical power distribu- 
tion systems. Different devices in use or proposed for 
control of multiple street lamps are briefly described, 
and the characteristics desirable in such apparatus are 
outlined. It is said that only a small difference in the 
efficiency of present multiple and series incandescent 
lamp systems exists.—Journal of the American Institute 
of Electrical Engineers, January, 1920. 


Japanese Specifications for Tungsten Incandescent 
Electric Lamps.—These specifications as formulated by 
the Japanese Illuminating Engineering Society cover the 
vacuum tungsten incandescent lamps. It is said that 
the specification for gas-filled lamps is in course of 
preparation.—London Illuminating Engineer, October, 
1919. 


Generation, Transmission and Distribution 


Cooling of Transformer Windings After Shut-Down. 
—V. M. MONTSINGER.—When taking temperature meas- 
urements of alternating-current apparatus by the meas- 
urement of resistance by direct current after the alter- 
nating current has been shut off errors occur due to the 
cooling of the windings before the readings can be 
taken. The author considers several methods to correct 
this error and concludes: (1) That the cooling-curve 
method of correcting back to the instant of shut-down 
is the most accurate when used with laboratory care, but 
it is not practical commercially because it is laborious 
and expensive; (2) that a partly theoretical and partly 
empirical method is applicable and can be used with 
results accurate enough for practical purposes for all 
types of oil-immersed transformer windings. However, 
for distribution transformers of 100 kva. and less, 
where the copper density is fairly uniform for the 
different sizes, an arbitrary rate of 1 deg. C. per min- 
ute, provided the time does not exceed three minutes, 
can be used. For air-blast transformers an arbitrary 
rate of 1 deg. per minute may be used, provided the 
time does not exceed four minutes.—General Electric 
Review, December, 1919. 


Traction 
The Azxle-Generator Regenerating System.—R. E. 
FERRIS.—The considerations which led up to the use of 
this system on the Chicago, Milwaukee & St. Paul pas- 
senger locomotives are as follows: (1) Safety for 
vehicle (locomotive or car); (2) protection to electrical 
apparatus, such as motors, auxiliary rotating apparatus, 
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DIAGRAM OF AXLE REGENERATING SYSTEM 


switches, etc., from voltage surges and current over- 
loads; (3) efficiency; (4) simplicity. In the axle-gen- 
erator regenerating system the main motors are sepa- 
rately excited from an axle-generator, whose fields are 
separately excited in turn from a storage battery or 
some other constant-voltage source. The axle-generator 
is connected across the main motor fields with a balanc- 
ing resistance in series, as shown in the diagram. The 
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main motor armature current is carried through the 
balancing resistance R, thus giving a differential effect 
on the main motor fields when the regenerated current 
increases owing to a drop in line voltage. This differ- 
ential effect is essential to stable operation of the main 
motors. The characteristics of the system are given in 
a series of diagrams.—Electrical Journal, February, 
1920. 


The Electric Power Supply for the Chicago, Mil- 
waukee & St. Paul Railroad.—A. W. COPLEY.—A gen- 
eral description of the power-supply system for this 
railroad, consisting of a large hydro-electric generating 
plant near each end of the Puget Sound division, one 
near Seattle and one near Spokane with a 100,000-volt 
transmission line between and substations at seven 
points along the line.—Electric Journal, January, 1920. 


Electric Traction in Silesia.—E. C. ZEHME.—A total 
of 274 km. (170 miles) of the Prussian railroads in the 
rocky parts of Silesia have been electrified. Alternat- 
ing current of 164 cycles and at 15,000 volts is employed. 
The total power consumption is about 12,000 kw. The 
author gives a thorough description of power stations, 
locomotives, arrangement of trolley wires and a great 
number of details of construction.—Elektrotechnische 
Zeitschrift, July 17, 24 and 31, 1919. 


Installations, Systems and Appliances 


Simple Electric Water Heater for the Utilization of 
Surplus Hydro-Electric Power—H. A. WINNE.—A 
simple and substantial electric water heater, described 
in this article, has been developed to take the place of 
fuel-fired water heaters in those industrial plants that 
are operated by isolated hydro-electric stations. As 
surplus electric power is ordinarily available under such 
conditions, the use of the electric heater will save the 
cost of the equivalent fuel minus the capital and depre- 
ciation charges of the heater—General Electric Review, 
December, 1919. 


Electrical Propelling Machinery for U.S.S. Tennessee. 
-—WILFRED SYKES.—A brief description of the generat- 
ing and driving equipment of the U.S.S. Tennessee, 
which is now nearing completion. It is said that full 
advantage has been taken in this case of the possibilities 
of electric drive—Journal A. I. E. E., January, 1920. 


Audible Electric Signals in Industrial Plants and 
Acoustical Engineering.—V. KARAPETOFF.—The paper 
is a plea for a wider use of acoustic signals in indus- 
trial plants. It is shown that much time is wasted by 
the officials, experts and important employees in trying 
to find each other. With loud acoustic signals installed 
throughout a plant, in the shops, yards and offices, it 
becomes possible to locate any of a considerable number 
of men instantly, using a simple code call for each. Such 
calls could be given only imperfectly by pushing a but- 
ton, and for this reason a special code calling instrument 
has been developed which closes electric contacts auto- 
matically after having been set for a desired combina- 
tion. The actual conditions and the needs for acoustic 
signals are discussed in application to steel mills, ship- 
yards, textile mills, printing establishments, coal mines, 
construction jobs, etc. The problem of measurement of 
sound intensity is then taken up and the available means 
and devices are described. It is also shown that sound 


waves may be directly photographed under proper con- 
ditions and the laws of their propagation studied. At- 
tention is called to the importance of experimental and 
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theoretical study of the modes of vibration of dia- 
phragms used in acoustic devices.—Journal A. I. E. E., 
January 1920. 


Protective Resistances for High-Tension Apparatus. 
—H. GEWECKE.—The undesirable characteristic of car- 
borundum resistances of the usual type in giving a 
resistance which greatly decreases with voltage makes 
their protective value less, particularly when used as 
series resistances for high-tension potential transform- 
ers. It has been found that copper oxide forms a better 
material for such resistances, units made of fused cop- 
per oxide (probably containing some copper suboxide, 
which has a higher conductivity) giving remarkably 
constant resistance values even when tested with sudden 
high-voltage surges. The resistance measurements 
were made in the following way: Switching surges 
were sent from a 15-kv. transformer along a 150@-m. 
(500-ft.) aérial transmission line, and the resistance 
to be tested was connected across the line at the far 
end. The voltage at this end was measured by means 
of a sphere gap. From the voltage values with and 
without the resistance unit the “surge resistance” of 
the unit could be calculated according to the wave reflec- 
tion formulas. Thus tested, a copper-oxide unit re- 
tained between 50 and 70 per cent of its Wheatstone- 
bridge resistance, while the resistance of a carborundum 
unit dropped to about one-fiftieth of its normal value. 
—Elektrotechnische Zeitschrift, July 31, 1919. 


Electrophysics and Magnetism 


On the Radiation of Antenna Systems.—MAX ABRA- 
HAM.—The electromagnetic radiation field surrounding 
two radio-telegraphic antennas will cause a certain elec- 
tromagnetic coupling between the antennas, just as the 
magnetic field surrounding two coils will cause a mag- 
netic coupling between the coils. In considering the 
effect of coupling upon the oscillation characteristics 
of antennas, however, it is necessary to take into con- 
sideration the finite velocity of propagation of the elec- 
tromagnetic disturbances through the ether. In the 
present paper some problems of antenna coupling are 
analyzed by means of general field equations and re- 
tarded potentials. Expressions are derived for the 
mutual energy of two oscillating antennas and for the 
apparent change in radiation resistance due to the 
coupling. It is also shown that the interaction between 
two tuned antennas will affect the period of free oscil- 
lations, there being two free periods, one higher and 
one lower than the natural. A discussion of the electro- 
magnetic shadow cast by an antenna into the field of 
another radiating antenna leads to some interesting con- 
clusions of high practical value. When certain condi- 
tions are fulfilled an auxiliary antenna will cast an 
absolute shadow; in other words, it may be used to 
screen out all radiation in the direction of a certain 
receiver station, while the radiation in the opposite 
direction may be quite considerably increased by the 
mirror-action of the auxiliary antenna. At 1,000 m. 
wave length an absolute shadow will be cast by a 30-m. 
high auxiliary antenna with a total resistance of 2 ohms, 
placed at a distance of 165 m. and tuned to the trans- 
mitted wave length. The radiation in the opposite di- 
rection from the auxiliary antenna will in this case be 
2.83 times normal, but this large increase is partly 
accounted for by an increase in transmitter power. Con- 
versely, the electromagnetic shadow of an auxiliary 
antenna erected in the neighborhood of a receiving sta- 
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tion may be used to screen out the radiation from a 
certain interfering transmitting station.—Archiv fiir 
Elektrotechnik, July 24, 1919. 


Units, Measurements and Instruments 


Method and Instrument for the Measurement of the 
Visibility of Objects—LLoyp A. JONES.—The writer 
describes an instrument developed during the war for 
the initial purpose of determining the visibility of 
camouflaged objects——London Philosophical Magazine, 
January 1920. 


Distance Indicotor for Large Direct-Current Values. 
—ERNEST BESAG.—In parallel operation of direct- 
current generating or converting stations it is often 
of great convenience to be able to measure from one 
station the total current output of another. A practical 
load-dispatching problem which arose some years ago 
in Frankfort led to the development of an instrument 
for indicating currents of up to 5,000 amp. at one 
station(1), the instrument being placed on the switch- 
board of a station (II) at 2.5 km. (1.5 miles) distance. 
Around the direct-current buses in station I are placed 
iron cores, with secondary windings, similar to alter- 
nating-current transformers. These windings are con- 
nected by means of a 2.5-km. cable of No. 15 copper 
wire with station II. At the latter station an alternat- 
ing voltage of 120 volts and 45.3 cycles is impressed 
upon the cable, the entering current being measured by 
an ordinary alternating-current ammeter. The flux in 
the iron-cored choke coils will vary with the direct- 
current strength to be measured, and the effective im- 
pedance of the secondaries thus will vary, enabling the 
alternating-current ammeter in station II to be a cali- 
brated in terms of direct-current strength at station I. 
Similar methods may be employed in high tension direct- 
current stations to insulate the switchboard instruments 
from the mains and also, in plants with extremely heavy 
currents, to reduce losses due to instrument shunts.— 
Elektrotechnische Zeitschrift, Sept. 4, 1919. 


Telegraphy, Telephony and Signals 

Wireless Telephony.—N. H. SLAUGHTER.—The writer 
states that the three important elements of radio trans- 
mitting and receiving sets are a radio-frequency gen- 
erator, a modulator for controlling the radio-frequency 
current and an antenna for radiating the electromag- 
netic waves produced by tke radio-frequency current. 
He shows that the vacuum tube when used as an oscil- 
lator, or radio-frequency generator, associated with 
properly designed circuits, will meet all of these require- 
ments, excepting that its power output is limited to a 
few hundred watts. As to the modulation of the radio- 
frequency current the requirements are fulfilled in a 
remarkable degree by the vacuum tubes used in properly 
designed circuits. The writer then takes up the detail 
problems of the application of radio-telephony for aéro- 
plane use.—Journal of the Franklin Institute, January, 
1920. 

High-Power Vacuum-Tube Transmitters.—In a lec- 
ture on the use of vacuum tubes in radio engineering, 
Count Arco recently discussed the future of vacuum- 
tube transmitters. He stated that the Telefunken com- 
pany is making tubes which deliver 1.5 kw. high- 
frequency output. A particular type of 800-watt tube 
is employed in a standard transmitting set, and by 
parallel connection of several tubes it has been possible 
to build a vacuum-tube transmitter giving 10 kw. of 
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high-frequency energy.—Elektrotechnische Zeitschrift, 
July 3, 1919. 

Theory of the Audion as a Detector —F. CARBENAY. 
Semi-empirical equations for the three-electrode vacuum 
tube are obtained by developing the “characteristic sur- 
face” in a power series of the plate and grid voltages 
as independent variables, adding terms proportional to 
the time derivatives to take into account the effect of 
capacity currents between electrodes and lead-ins. The 
rectifying action of a bulb with grid condenser and 
leakage resistance is then considered, expressions for 
the available audio-frequency power are derived, and 
it is shown that the fulfillment of certain optimum 
corditions is essential for good detecting efficiency.— 
Revue Généraie d’Electricité, Nov. 1, 1919. 


Miscellaneous 

Thermal Conductivity of Insulating Material.—T. S. 
TAYLOR.—The author gives data for the thermal con- 
ductivity of such materials as fish paper, fullerboard, 
cambric, mica tape and various kinds of wood, asbestos, 
plate glass, sheet steel, wool, felt, ete-—Mechanical En- 
gineering, January, 1920. 

Electric Water Heaters—H. OsTeEN.—The author 
urges a more general use of electric heating in hot- 
water plants. In a large creamery in Germany a 3-kw. 
electric water heater was installed in 1913 to replace 
an out-of-date steam-heating plant. The heater has 
been in continuous use since then, without any dis- 
turbances, and has shown good economy. Since the 
hot-water tank acts as a heat reservoir it is easy to 
avoid energy consumption during peak-load hours, and 
power may therefore be obtained at a low rate.—Elek- 
trotechnische Zeitschrift, June 12, 1919. 

Some Developments in the Electrical Industry Dur- 
ing 1919.—JOHN LISTON.—This review covers the prog- 
ress that has been made by electricity in railroad elec- 
trification and automatic substations. A brief descrip- 
tion is given of the remote-control and full automatic 
generating stations, some of them very recently de- 
signed. The author also outlines the system of radio 
transmission for transoceanic commercial service as 





OXIDE FILM-ARRESTER FOR THREE-PHASE 15,000-25,000 VoLTs 


proposed by E. F. W. Alexanderson. The present status 
of the oxide-film lightning arrester is shown and infor- 
mation regarding static condenser equipment is set 
down. Outdoor substation equipment of many kinds 
is described and considerable information regarding 
relay equipment is given.—General Electric Review, 
January 1920. 
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r MHE wirtine of freight em- 
bargoes from the steel regions 
and from part of New England 

gives promise of relief on shipments 
from those points. Much steel ma- 
terial tied up between the mills and 
the East is badly needed to replenish 
stocks. 


NORTHERN New England is badly 
tied up, and New York is just extri- 
cating itself from its transportation 
difficulties. The South and Middle 
West have been free of traffic trou- 
bles in their districts but have suf- 
fered from lack of shipments from 
the affected regions. Their volume 
of business has been good to the ex- 
tent that their stocks would permit. 


MILLs have booked their entire ca- 
pacities of electrical sheets for the 
first half year, and it is expected 
that it will be about May before 
books will be opened for future buy- 
ing. Line-hardware orders are com- 
ing through in good volume and 
prices have just advanced 10 per 


cent. Yellow pine cross-arms are up 
30 per cent and Northern cedar 
poles 25 per cent. 


IN PURSUANCE of the reorganiza- 
tion plans under way at N. E. L. A. 
headquarters in New York, Fred W. 
Herbert has been appointed super- 
intendent of the service department 
and George F. Oxley director of the 
publicity department. 


AMERICAN members of the advis- 
ory committee of the International 
Electrotechnical Commission are 
about to sail for Europe to attend 
meetings in Brussels called to pro- 
mote the work of the commission. 
Dr. C. O. Mailloux, the new presi- 
dent of the commission, who is also 
chairman of the American delega- 
tion, will furnish a cabled report of 
the proceedings to the ELECTRICAL 
WORLD. 


A “NATIONAL Lighting Week” is 
being planned by the Illuminating 
Engineering Society to intensify 
public interest in good illumination. 


PLANS for increasing the activi- 
ties of the Electrical Manufacturers’ 
Council are being perfected with 
the object of still further co-ordi- 
nating the work of the three con- 
stituent bodies—the Electric Power 
Club, the Associated Manufacturers 
of Electrical Supplies and the Elec- 
trical Manufacturers’ Club. 


eliminating the in- 
ductive interference of power cir- 
cuits with telephone lines and in 
long-distance transmission and 
economy in cables is noted in the 
annual report of the American Tele- 
phone & Telegraph Company. 


PROGRESS in 


ELEcTRIC power figures for Octo- 
ber last, issued by the Geological 
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Survey, show a total of kilowatt- 
hours produced by public utility 
plants in the United States of nearly 
3,500,000,000, about one-third being 
generated by water-power. 


THE POWER plant forming part of 
a war factory for making picric 
acid built near Little Rock, Ark., has 
been sold by the United States gov- 


News 
in Brief 


SUMMARY 


of Important Happenings 
in the Industry 
During the 
Week 


ernment to the Arkansas Power & 
Light Company for $235,000. It will 
be used to furnish energy in pump- 
ing for irrigation. 


CONGRESSIONAL conferees on the 
water-power bill met in Washington 
this week and will reconvene next 
Monday. Opposition to selecting the 
executive secretary of the Federal 
Power Commission from the Engi- 
neers’ Corps of the army has de- 
veloped. 


APPROVAL of the acquisition of the 
Connecticut Power Company by the 
Hartford Electric Light Company 
will be granted by the Connecticut 
Public Utilities Commission. 


TO IMPROVE co-operation between 
various branches of the electrical 
trade the New England Electrical 
Supply Jobbers’ Club has_ been 
formed at Boston, Mass. 


THE FIRST of two 20,009-kva. 
steam-turbine units to be installed 
by the Hartford (Conn.) Electric 


Light Company in the new station 
that it will build on the Meadows 
site is due in January, 1921. The 
building will afford room for a third 
unit of this size without enlarge- 
ment. 


THE LINES of the Central Maine 
Power Company will soon be inter- 
connected with the Franklin Light & 
Power Company. 


A PETITION of the Grosvenordale 
Company, an industrial concern, for 
authority to build a transmission 
line to the Massachusetts border for 
the importation of energy to its fac- 
tory has been denied by the Con- 
necticut Public Utilities Commission. 
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KANSAS has established a Court of 
Industrial Relations, in which are 
vested all the powers of the super- 
seded commission and in addition, 
control over labor conditions in pub- 
lic utilities, mining and the manu- 
facture of food products and cloth- 
ing. 


ELECTRIC traction will be the sub- 
ject of the meeting of the A. I. E. E. 
to be held in Pittsburgh next Friday. 


A PROPOSED civilian National 
Board of Public Works to co-ordi- 
nate all government engineering 
work under the headship of a Cabi- 
net officer has been indorsed by 
sixty-seven engineering societies, 
and the plan is now embodied in a 
measure before Congress known as 
the Jones-Reaves bill. 


APPROPRIATIONS for foreign trade 
promotion under the Department of 
Commerce which had been cut into 
by the appropriations committee of 
the House were restored as the re- 
sult of vigorous commercial protests. 


ONLY five public utilities through- 
out the country offered bond or stock 
issues in February, the total sum 


represented being $10,950,000 and 
the prevailing rate of interest 7 
per cent. 


IN A DECISION of the District of 
Columbia Supreme Court the valu- 
ation of the property of the Potomac 
Electric Power Company made by 
the Public Utilities Commission has 
been sustained. Enforcement of the 
order of the commission reducing the 
rate from 10 cents to 8 cents a kilo- 
watt-hour still awaits court pro- 
ceedings. 


DIRECT commercial communication 
by wireless between the United 
States and England has been estab- 
lished for the first time by the Radio 
Corporation of America, which plans 
service to all parts of the world. 


REGULATION of radio communica- 
tion by the Department of Commerce 
rather than by the Navy Depart- 
ment is recommended by John V. L. 
Hogan, president of the Institute of 
Radio Engineers. 


A STANDARDS committee has been 
formed by the Associated Manufac- 
turers of Electrical Supplies, con- 
sisting of one representative from 
each of the twenty-two sections. 


FACTORIES may possibly be estab- 
lished in Japan and China as the 
result of an _ investigation being 
made by the Westinghouse company. 


OPERATION of the Pacific Coast 
division of the Chicago, Milwaukee 
& St. Paul Railway by electric mo- 
tive power was scheduled to start 
on March 5. 
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Object to Military Control in Water 
Power Commission 


ONFEREES from the House and the Senate on the 
water-power bill met in Washington on Monday, 
and the next day the conference was suspended because 
of the death of Senator Bankhead of Alabama. The 
conferees will meet again on Monday, March 8. 
Numerous protests have been addressed to the con- 
ferees against selecting the executive secretary of the 
Federal Power Commission from the Engineer Corps 
of the army. The objections are based on the grounds 
that it would increase military control, not only of rivers 
and harbors but of power, which enters into all indus- 
tries, public utilities and domestic establishments. It 
also is held that the executive secretary, who will be the 
mainspring of the commission, should be a man of long 
experience in water-power matters. It is claimed that 
the Engineer Corps cannot provide such a man. The 
point also is made that the securing of control of public 
works is a long step toward militarizing the govern- 
ment. 


California Hydro-Electric Shortage 
Relieved 


HE water shortage from which hydro-electric com- 

panies in California have suffered recently has been 
relieved by a snowfall of sixty-four inches in the moun- 
tains and three inches of rainfall in the drainage area 
of the Crane Valley dam. 

A statewide appeal of the California State Railroad 
Commission to conserve water has brought about. a 
Water Conservation Congress in Sacramento to urge 
a special session of the Legislature to meet the crisis. 
Seventeen utility companies supplying California with 
electrical energy have pledged themselves to carry into 
effect to the limit of their ability all orders and regu- 
lations of the Railroad Commission concerning diminu- 
tion of service, taking on of new business and inter- 
change or delivery of power among the companies. 


Larger Activities for the Electrical 
Manufacturers’ Council 


LANS are being perfected for increasing the activi- 

ties of the Electrical Manufacturers’ Council. A 
permanent secretary has been appointed with head- 
quarters in New York. The council, which is made up 
of four representatives each from the Electric Power 
Club, the Associated Manufacturers of Electrical Sup- 
plies and the Electrical Manufacturers’ Club, purposes 
to develop extensively the work for which it was formed, 
namely, that of co-ordinating the work of the three 
member associations. 

The Electrical Manufacturers’ Council has been in 
existence now just four years. Among the important 


matters taken up by it is the uniform cost accounting 
system which it developed for electrical manufacturers. 
The council played, through its war serv‘ce committee, 
an important part in helping the government to procure 
the maximum of service from the electrical manu- 
facturers. 

The council meets six times a year. Its next meeting 
is scheduled for the latter part of April. 

Frederic Nicholas, formerly contributing editor of 
the ELECTRICAL WORLD, has just entered upon his duties 
as permanent secretary of the council. Mr. Nicholas 
was engaged in editorial work on the ELECTRICAL 
WORLD twelve years, resigning Feb. 1 of this year. 


Appropriation for Work of Department 
of Commerce Is Not Cut 


Y A VOTE of 210 to 30, the House of Representa- 
tives has refused its sanction to the partial abandon- 
ment or drastic reduction of the Department of Com- 
merce agencies for the development of foreign trade. 
This proposed retrenchment, which was recommended b* 
the House appropriations committee, had been vigorously 
criticised by export and manufacturing interests. 
After two hours’ debate an appropriation of $165,000 
for the continuance during the fiscal year ending June 
30, 1921, of commercial attachés of the department at 
the principal business centers of the world was rein- 
stated in the bill. The appropriation for foreign trade 
investigations was increased from $175,000 to $325,000, 
the amount originally asked by the department. The 
House then approved an appropriation of $100,000 for 
promoting trade with South and Central American 
countries. 
There is every indication that the amendments will 
be approved by the Senate. 


Associated Manufacturers Form 
Standards Committee 


O TAKE care of the adoption and publication of all 

standards of the Associated Manufacturers of Elec- 
trical Supplies, there has been formed a general stand- 
ards committee composed of one representative from 
each of the twenty-two sections of the association. This 
committee will also work with outside standardization 
bodies along co-operative lines. LeRoy Clark, Safety 
Insulated Wire & Cable Company, has been chosen chair- 
man, and C. A. Bates, Bryant Electric Ce~pany, sec- 
retary. 

Under the new plan proposed standards will originate 
in the sections and be submitted to the general stand- 
ards committee for adoption. They are then referred 
back to the sections interested for final ratification and 
then to the board of directors for approval, after which 
they will be published by the committee. 
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Representatives of the sections on the committee are 
as follows: 

Air circuit breaker, H. L. Smith, General Electric Com- 
pany; armored conductor and metallic flexible conduit, 
C. E. Corrigan, National Metal Molding Company; attach- 
ment plug, C. A. Bates, tryant Electric Company; carbon, 
J. F. Kerlin, Corliss Carbon Company; electrical porcelain, 
H. R. Holmes, R. Thomas & Sons Company; fan motor, C. E. 
Remsen, Diehl Manufacturing Company; fuse, R. C. Cole, 
Johns-Pratt Company; heating appliance, H. S. Mirrieless, 
Manning, Bowman & Company; insulating materials, F. Y. 
Stewart, United States Rubber Company; industrial light- 
ing, W. D. Steele, Benjamin Electric Manufacturing Com- 
pany; knife switch, F. T. Wheeler, Trumbull Electric Man- 


- ufacturing Company; lamp receptacle and socket, H. R. 


Sargent, General Electric Company; line material, L. Mc- 
Carthy, Macallen‘Company; molded or formed insulation, 
E. B. Hatch, Johns-Pratt Company; metal molding, C. W. 
Abbott, American Wiremold Company; non-metallic con- 
duit, Russel Dart, Alphaduct Company; outlet box, H. G. 
Knoderer, Sprague Electric Works; panelboard and switch- 
board, L. H. Frank, Mutual Electric & Machine Company; 
rigid conduit, Oscar Hoppe, American Circular Loom Com- 
pany; signaling apparatus, Vernon Durbin, Holtzer-Cabot 
Electric Company; snap switch, Shiras Morris, Hart & Hege- 
man Manufacturing Company; wire and cable, LeRoy Clark, 
Safety Insulated Wire & Cable Company. 


Electric Traction Subject of Pittsburgh 
A. I. E. E. Meeting 


~LECTRIC traction will be the subject of the 358th 
meeting of the American Institute of Electrical 
Engineers to be held in Pittsburgh next Friday, March 
12, under the auspices of the Pittsburgh Section 
of the Institute and the traction and transportation com- 
mittee. All of the meetings and the dinner will be held 
at the William Penn Hotel. 

The morning will be devoted to an inspection trip 
through the East Pittsburgh plant of the Westinghouse 
Electric & Manufacturing Company, where the visitors 
will have an opportunity to inspect the electric pas- 
senger locomotives being built for the Chicago, Mil- 
waukee & St. Paul Railway. Immediately afterward 
luncheon will be served at the new lunch club of the 
Westinghouse Company. 

At-the afternoon session the following papers will be 
presented: “Short-Circuit Protection for Direct-Cur- 
rent Substations,” by J. J. Limebaugh, General Electric 
Company; “Flashing of 60-Cycle Synchronous Convert- 
ers and Some Suggested Remedies,” by Marvin W. 
Smith, Westinghouse Electric & Manufacturing Com- 
pany; “Automatic Railway Substations,” by Frank W. 
Peters, General Electric Company; “Automatic Substa- 
tions for Heavy City Service,” by R. J. Wensley, West- 
inghouse Electric & Manufacturing Company. 

At the subscription dinner in the evening members 
and delegates will be welcomed by H. D. Shute, vice- 
president of the Westinghouse company, and some 
prominent officials of one of the operating companies in 
the Pittsburgh district. At the evening meeting the 
design of the new type of electric locomotive now being 
furnished to the Chicago, Milwaukee & St. Paul Rail- 
way will be described by representatives of both of the 
manufacturers, N. W. Storer presenting the Westing- 
house design and O. W. Batchelder presenting the Gen- 
eral Electric design. 

At the recent meeting of the board of directors of 
the Institute it was decided, in accordance with the 
recommendation of Vice-president Fisken and the Port- 
land Section, to hold the 1920 Pacific Coast convention 
at Portland, Ore., July 21-23. 
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Capitalization of Free Franchises Not 
Allowed in Rate Case 


N DISMISSING the appeal of the Potomac Electric 

Power Company on March 2 from the valuation find- 
ings of the Public Utilities Commission of the District 
of Columbia, Justice Gould of the District Supreme 
Court sustained the commission, holding that the pro- 
cedure was logical and without prejudice. The court 
had the case under consideration for more than a year. 
The fair value of the company’s property as of Dec. 31, 
1916, was found by the commission*to be $11,231,170. 
On the basis of a fixed return the commission directed 
a reduction on rates of from 10 cents to 8 cents per 
kilowatt-hour. Pending the court’s decision the com- 
pany is impounding the 2 cent difference. It is ex- 
pected that an appeal will be taken. 

In his decision Justice Gould was emphatic in denying 
any capitalization allowance for franchises or ease- 
ments for which the company had paid nothing. 

“To claim that these so-called easements” the court 
said, “which cost the power company nothing, without 
which it could not perform its public duty and which 
it is allowed to exercise to enable it to do so, can be 
capitalized against the consumer of its product in any 
sum whatsoever is to make the public use destructive 
of the public right and effect a result which should not 
be tolerated by any judicial tribunal.” 


. 


r 
Utility Information Bureau Plan 
Spreading Rapidly 

Bureaus of public utility information similar in plan 
and scope to the one which has been operating in IIl- 
inois for some time are now established in Indiana, 
Kentucky, Michigan and Minnesota. Utility associa- 
tions in lowa and a number of other states are consider- 
ing plans for similar state bureaus to handle publicity 
for their utility members. 


Co-ordination of Government Construc- 
tion Demands Attention 


HE organized movement, backed by sixty-seven 
Baas societies, to establish a National Board 
of Public Works composed of civilians to handle govern- 
ment construction work deserves the serious attention 
of every engineer, said Marshall O. Leighton before the 
American Society of Civil Engineers in New York on 
Feb. 19. At present the army and about twenty-nine 
other Government bodies endeavor to function inde- 
pendently of each other. Instead there is proposed a 
civilian organization with co-ordinated branches, each 
member of which will hold his position or attain a 
higher one by reason of his ability and not because of 
military rank or years of service. At present every 
existing department has an interest only in its own 
work, and there is duplication of effort, with the result- 
ing waste of energy and money, to say nothing of the 
competition for appropriations. Moreover, some public 
works is now under the control of departments which 
have no apparent claim to supervise it. 

With the proposed National Board of Public Works, 
which would be under the Secretary of the Interior, who 
would be called the Secretary of Public Works, there 
would be the co-ordination desired, the possibility of 
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eliminating duplication of work, and the machinery by 
which appropriations could be intelligently secured and 
equitably distributed. It was estimated by Mr. Leigh- 
ton, who has been elected leader of this movement, that 
$12,000,000 can easily be saved in one year by such 
co-ordination. Administration and legislation would be 
simplified. 

Two identical bills, known as the Jones-Reaves bill, 
are now before the Senate and the House of Representa- 
tives, respectively, which provide for the establishment 
of such a board and outline its organization and activi- 
ties. A special committee is to be appointed by the Re- 
publican steering committee of the House of Representa- 
tives to consider the bill. A hearing will be conducted 
as soon as the personnel of this committee is agreed 
upon. In the Senate the bill has already reached a com- 
mittee stage. Hearings have been conducted during 
which prominent advocates of the Public Works Depart- 
ment appeared. Written opinions as to the desirability 
of the changes are being requested by the Senate com- 
mittee on public lands. Further hearings are to be had 
at which those opposed to the proposal will be heard. 


Few Public Utility Issues Offered 
During February 


URING the month of February only five public 

utilities throughout the country offered bond or 
stock issues, the total sum of money represented being 
$10,950,000. The prevailing rate of interest is 7 per 
cent with but one exception, a comparatively small bond 
issue of $550,000 offered by the New England Power 
Company at par, which bears only 5 per cent interest. 
Two bond issues of the Consumers’ Power Company— 
one for $5,000,000 offered at 98, the other a $3,000,000 
issue of gold debenture bonds—and a $2,000,000 issue 
of preferred stock offered at par by the Louisville Gas 
& Electric Company are the only issues of any size. 
The balance is made up of $250,000 in three-year notes 
of the Twin State Gas & Electric Company, at 98/, and 
$150,000 in preferred stock offered at par by the Port 
Henry (N. Y.) Light, Heat & Power Company. 


Direct Commercial Wireless with 
England Established 


HE first wireless messages since war control, which 

began April 30, 1917, was lifted were sent through 
the New Brunswick (N. J.) station last Monday morn- 
ing. Those messages marked an epoch in wireless his- 
tory. Never before has there been established direct 
commercial communication between the United States 
and England. Before the war the United States com- 
municated with England by way of Canada. During 
the war the only wireless communication with England 
was under government control. On the first day of 
the return of the wireless stations communication was 
between New York and England. In the near future it 
will develop the service with Norway. 

From San Francisco service is provided with Hono- 
lulu and Japan. Later on wireless communication will 
be developed with China, South America and the West 
Indies. Work is already being done in connection with 
a super high power station in South America. 

A joint resolution, favored by the Secretary of the 
Navy, has been introduced into the House of Represent- 
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atives by Mr. Greene of Massachusetts authorizing the 
commercial use of certain naval radio stations until an 
American radio company is prepared to take over this 
work and establish adequate communication between the 
points in question. The resolution has been referred 
to the committee on the Merchant Marine and fisheries, 
and hearings have begun. 


Regulation of Radio by Department 
of Commerce Favored 


OHN V. L. HOGAN, president of the Institute of 

Radio Engineers, in addressing the institute in New 
York last Wednesday night said that he considered 
some form of federal regulation of radio communica- 
tion both desirable and necessary. This he declared, 
should be accomplished by some modification of the 
radio law of 1912, placing control and supervision under 
the Department of Commerce rather than the Navy 
Department. Several bills are under consideration at 
Washington to put control of radio matters in the hands 
of the navy. 

Mr. Hogan made the following suggestions for future 
consideration: (1) Amend the present law to meet 
the rapid advances made in the art. (2) Standardize 
wave lengths for distress, commercial, military and 
amateur operations. (3) Let future laws be flexible 
enough to encourage improvement of new types of 
apparatus, particularly through the development of con- 
tinuous-wave transmitters. (4) Acknowledgment was 
made of the debt of both the government and the 
radio profession in general to the amateur radio worker, 
for to the experimental and research work of these 
radio enthusiasts is due in no small part the marvelous 
record made by wireless telegraphy during the War. 

During discussion of the paper a resolution was 
adopted calling attention to the very inadequate appro- 
priations for the radio service of the Department of 
Commerce, and the board of directors of the institute 
was authorized to call this matter to the attention of 
the authorities in Washington with recommendations 
for adequate support of the supervisory work. Admiral 
Bullard said he thought the Navy Department had been 
put in a false position and that it had been guided 
only by a desire to serve the best interests of the 
public. Several members expressed the feeling that 
while the control of radio matters would be safe in 
the hands of men like Admiral Bullard, those in high 
authority did not take the same attitude as he, but, 
their aim rather, was to establish complete government 
control of radio work by operation or ownership. 

Among those participating in the discussion were 
L. L. Israel, President Hogan, Dr. A. N. Goldsmith, 
Admiral Bullard and E. J. Simon. 





Hines to Continue to Regulate Domestic 
Coal Distribution 


Executive orders have been issued by President Wil- 
son providing for the continuation of the powers of 
the Fuel Administration, with domestic distribution 
under the jurisdiction of Director-General of Railroads 
Hines and bunker and export supplies in the hands of a 
commission of four. Mr. Hines’ authority is thus ex- 
tended by the President beyond the date of the return 
of the roads, which took place a week ago. 
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To Discuss Proposed International 
Electrical Standards 


IVE of the advisory committees of the International 

Electrotechnical Commission will meet in Brussels 
on March 27 to discuss proposals from the various 
countries for new international standards. The United 
States will be represented by Dr. C. O. Mailloux, recently 
elected president of the commission, and chairman of 
the delegation; C. E. Skinner, L. W. Chubb, H. M. 
Hobart, A. H. Moore, Dr. P. G. Agnew and possibly 
James Burke. 

At the recent plenary meeting of the I. E. C. in Lon- 
don eight advisory committees were appointed, instead 
of three or four as in former years, to carry on the 
work of the commission. Each country brings up pro- 
posals and plans for the extension of international 
standards before these committees, which hold one or 
two meetings a year for the purpose of harmonizing the 
various proposals and formulating them for action at 
the next plenary meeting. Of the eight advisory com- 
mittees five will hold sessions at the Brussels meeting. 
Committees 1 and 3, on nomenclature and symbols, will 
meet together, while committee 2, on rating of elec- 
trical machinery, committee 4, on prime movers, and 
committee 8, on high-tension voltages, will hold separate 
meetings. It is expected that the session will be com- 
pleted about April 3. 

Dr. Mailloux has kindly consented to cable a report 
especially for ELECTRICAL WoRLD at the conclusion of 
the meeting. Part of the American delegation were 
scheduled to leave on the Imperator today, and the rest 
will follow on the Baltic in a week or so. 


Standard for Automotive Storage 
Batteries Discussed 


PECIFICATIONS for storage batteries for starting 

and lighting systems for military trucks were dis- 
cussed at an important conference at the Bureau of 
Standards in Washington, on Feb. 25. These specifi- 
cations cover all the important elements of standards 
for batteries in this service, and it is anticipated that 
large use of the specifications will be made in commer- 
cial work as well as by the government departments for 
which they are being drafted. 

The conference was called at the request of the Motor 
Transport Corps in co-operation with the Society of 
Automotive Engineers. Members of the electrical 
equipment committee of that society, representatives of 
the manufacturers, members of the American Institute 
of Electrical Engineers’ committee on storage batteries, 
representatives of the Navy Department, the Bureau 
of Standards and the Motor Transport Corps were in- 
vited to attend. 

The matters discussed included the capacity and 
arrangement of the batteries and the method of rat- 
ing them, with specifications for proper construction, 
the quality of materials and the electrolyte. Tests of 
the battery were outlined to include the measuren.ent 
of the capacity, the retention of charge, the purity of 
the electrolyte, life tests and vibration tests. While the 
general form of the specifications was agreed on, to- 
gether with a satisfactory system of ratings, some de- 
tails as to dimensions and performances were left for 
further consideration of sub-committees. 
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One of the important items discussed at the con- 
ference was the basis upon which batteries should be 
rated. The proposal was tentatively adopted to base 
battery ratings upon the ampere-hours available during 
five hours’ continuous discharge for lighting services 
and upon the current produced during a twenty-minute 
period in the case of starting batteries. A standard 
temperature for these tests of 25 deg. C. was also tenta- 
tively adopted. 


Co-operation of Telephone and Transmis- 
sion Engineers Lessens Interference 


N THE annual report of the directors of the American 

Telephone & Telegraph Company, signed by Presi- 
dent H. B. Thayer, an optimistic note is struck in the 
subject of the inductive interference of electric light 
and power circuits with telephone lines. The increas- 
ing complexity of this problem has brought about ex- 
tensive investigation and has led to closer co-operation 
between the engineers of the telephone company on the 
one hand and the engineers of electric companies on 
the other. Frequently, the report says, the interfer- 
ences produced on the telephone lines are not caused 
by currents actually needed for the operation of the 
power and electric light circuits, but are caused by cur- 
rents which are incidentally produced by the generators 
and are not essential. By co-operation with manufac- 
turers and users of power apparatus it is expected that 
improvements in the design of such machinery will be 
brought about that will greatly reduce the interruptions 
to telephone service. 

While for a number of years it has been practicable 
to talk by long-distance telephone between all of the 
principal centers of the United States, the improved 
means of voice transmission that have now been per- 
fected will make it possible to include satisfactorily 
many small points tributary to those centers, as well as 
to render conversation between New York and San Fran- 
cisco, for instance, as easy and as distinct as that now 
carried on between New York and Boston. 

Intensive development work has been applied to the 
problem of economy in cables. Those placed as late as 
1916 for long-distance circuits contained 320 lb. of 
copper per mile. Today better transmission can be 
given over circuits containing only 80 lb. of copper 
per mile. 

The report declares that the actions of the rate con- 
trolling bodies have with few exceptions been acceptable 
to the company, and that it is becoming more clearly 
understood that the best of rates for a utility which 
in order to give service must extend with the growth 
of the community is the return which will attract capi- 
tal, economy and efficiency being assumed. 

The period of federal control is said to have made 
no change in the organization, the methods or the per- 
sonnel of the company, nor did the return of the lines 
involve any such change. The greatest loss from war 
conditions was the disappearance of margins for plant 
growth and reserves of men and women in training. 
Unavoidably the service, particularly in congested cen- 
ters, has been impaired. 

The total income of the Bell telephone system in the 
United States for 1919, including government com- 


pensation, was $79,650,186, leaving, after the deduction 
of interest 
$12,117,638. 


and dividends, undivided profits of 
The department of development and re- 





MARCH 6, 1920 


search during the year prosecuted work upon more 
than 500 improvements in the act. 

The sales of the Western Electric Company aggre- 
gated $135,000,000, of which $70,000,000 were to the 
associated Bell companies and $65,000,000 to other cus- 
tomers, the decrease of $10,000,000 as compared with 
1918 being entirely attributable to the cessation of 
government requirements. 


Heads for New N. E. L. A. Departments 
Appointed 


EORGANIZATION plans at the National Electric 

Light Association headquarters, intended to in- 
crease and better the service rendered member com- 
panies, have been furthered by the addition to the staff 
of Fred W. Herbert as superintendent of the service 
department and George F. Oxley as director of the pub- 
licity department. Both are from the West, where Mr. 
Herbert was chief statistician for the Colorado Public 
Utilities Commission, and Mr. Oxley manager of the 
Mountain Division of the American Red Cross. 





GEORGE F. OXLEY 


FRED W. HERBERT 


Mr. Herbert, who is a trained accountant with prac- 
tical rate experience, has been closely associated with 
state regulation, accounting and statistical work. Prior 
to his association with the Colorado commission five 
years ago he was connected with Western utilities for 
many years as secretary and auditor. While with the 
commission Mr. Herbert drafted the uniform classifica- 
tion of accounts for public utilities in Colorado, which 
has been extensively copied, by other utility commis- 
sions. Among other matters he will assist in promul- 
gating and interpreting the uniform classification of 
accounts established by the association and have charge 
of rate research and general statistical service for 
member companies. 

Mr. Oxley’s work, as director of publicity, will supple- 
ment that ef the committee on public information and 
the advertising and publicity service bureau, and will 
comprise supervision of the association’s monthly Bulle- 
tin, the promulgation of a plan of national publicity in 
the interests of the electrical industry and the organi- 
zation of pubbhic information work throughout the 
country. Mr. Oxley, who has had a wide newspaper 
experience in many parts of the country, was for two 
years secretary of a Western utilities commission, re- 
signing just prior to the entrance of the United States 
into the war to become a national organizer for the 
American Red Cross, and subsequently becoming asso- 
ciate manager and then manager of the Mountain 
Division. 
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National Popularization of Lighting 
Proposed 


ETHODS for increasing the membership of the 

Illuminating Engineering Society are being dis- 
cussed, and as a part of this effort it was proposed this 
week to popularize good lighting through the establish- 
ment of a “National Lighting Week.” A committee is 
being brought together to consider this proposal and 
make recommendations. 

The society now has twelve hundred members, and 
President Doane, who sees a long way ahead for the 
society, feels that a membership far in excess of that 
now on the books should be attained. 

Among the plans for increased membership is a pro- 
vision for affiliated members with a small enrollment 
fee. “Affiliates” may participate in meetings and pre- 
sent papers but will not have any of the voting privileges 
of members or be eligible for office. 


Utility Buys War Plant at 40 Per Cent of 
Cost of Material 


HAT plans can be devised for utilizing most of the 

industrial plants built by the government during the 
war is strikingly illustrated by the sale of the power 
plant of the picric-acid factory built near Little Rock, 
Ark. The power plant has been purchased by the Ar- 
kansas Power & Light Company to make possible the 
operation of large pumping operations to be used in 
connection with rice irrigation. 

The contract contains a clause which requires the 
purchaser of the power plant to furnish power to the 
other units of the establishment, which are to be sold 
separately. Assured of power and water supply, ne- 
gotiations which promise to terminate favorably al- 
ready are under way. 

The power plant was sold for $225,000. It is rated 
at 1,000 kw. and was constructed with a view of per- 
mitting its capacity to be tripled. The selling price 
represents 40 per cent of the cost of the material to 
the government. Owing to the speed with which it was 
necessary to assemble this material its cost was partic- 
ularly high. The total cost of the plant to the govern- 
ment was $6,700,000. The highest bid for the whole 
plant was $500,000. made by the Everly M. Davis Chem- 
ical Corporation, which had in mind the establishment 
of a large fertilizer activity. 

The sale of this plant has also demonstrated that the 
Director of Sales is not so bound around with red tape 
as to prevent prompt negotiation. H. C. Couch, the 
president of the Arkansas Power & Light Company, 
arrived in Washington on a Friday with the proposition 
to lease the power plant. As the Director of Sales 
could not entertain a leasing proposal an outright sale 
was negotiated, and on the following Tuesday Mr. Couch 
was on his way back to Arkansas with the signed con- 
tract in his pocket. 

Incidentally the plant is to play a part in the remark- 
able development of the rice industry in the Little Rock 
area. It will furnish the power needs for 1,000 square 
miles of rice land. 

Major William L. Browning, chief of the plant facil- 
ities section, represented the Director of Sales in con- 
ducting the details of the negotiation. 
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New England Jobbers Organize to Better 
Trade Conditions 


N IMPORTANT step forward in co-operation with 
other branches of the industry has been taken in 

the formation of the New England Electrical Supply 
Jobbers’ Club, of which W. F. Abely, assistant manager 
Western Electric Company, New England branch, has 
been elected chaiman, and Almon Foster, of the Foster- 
McDonald Company, Boston, secretary. Through con- 
ferences looking toward a betterment of conditions 
among jobbers, contractor-dealers and central stations 
in New England it is planned to secure harmonious and 
constructive working on the part of these interests in 
the electrical field. The following committee has been 
appointed to confer with contractor-dealers: W. F. 
Abely, Frank S. Price, F. S. Hardy, E. C. Lewis and 
H. M. Savage. On behalf of the Boston district of the 
Massachusetts State Association of Electrical Contrac- 
tors and Dealers, F. A. Foresman, Newton Center, 
Mass.; George B. Quinby, state chairman, and James 
S. Safford, Boston, have been named a committee to 
confer with the jobbers’ representatives, and in the near 
future a committee from the New England Section of 
the National Electric Light Association will be named. 


Unauthorized Importation of Energy by 
Industrial Company Forbidden 


N INDUSTRIAL company without specific legal 
authority cannot, in the opinion of the Connecticut 
Public Utilities Commission, construct a transmission 
line for the importation of energy from another state 
over and across public highways, semi-public rights-of- 
way and along an acquired right-of-way. The commis- 
sion recently reached this conclusion in the petition of 
the Grosvenordale Company, which desired to erect a 
66,000-volt transmission about 3 miles long from the 
company’s plant in the town of Thompson to the Mass- 
achusetts state line, to take energy from the New Eng- 
land Power Company’s system. .The Putnam Light & 
Power Company, which serves the territory through 
which the proposed line would pass, opposed the petition. 
The commission pointed out in its decision that its gen- 
eral jurisdiction over electric service companies in- 
cludes jurisdiction over the method of construction of 
every system used for the transmission of electricity, 
whether owned by a public service corporation or other- 
wise. The method of construction, however, was not 
called in question, the main issue being the right of the 
petitioner to build and operate such a line, 

It was suggested at the hearing but not pressed by 
the petitioner that the jurisdiction of the commission 
in this case was confined solely to the method of con- 
struction and that as an administrative tribunal it had 
no jurisdiction to determine the charter or legal rights 
of a non-utility company making application under the 
statute for an approval or designation of the method of 
construction. The commission maintains that it has 
authority to pass upon these rights, especially in view 
of the claims presented by the Putnam company; it 
points out that the petitioner offered no proof of its 
authority to build the line in question, and holds that 
the location, construction and utilization of the pro- 
posed line by the petitioner, in the absence of specific 
legal authority so to act, would constitute a violation 





VoL. 75, No. 10 


of the state laws. The petition was therefore denied. 
This assertion of the broad powers of the commission 
is regarded as highly significant and gratifying by the 
public utility interests of Connecticut, in view of the 
protection it establishes. 


Electrical Appliances to Be Featured in 
Commodity Advertising 


HE general commodity advertisers, division of the 

N. E. L. A., which was recently organized to present 
to advertisers of general commodities the advantages 
of featuring electrical appliances in the background of 
their advertising displays when featuring household 
equipment, has presented a report outlining the work 
that the committee has done to date. The report reads 
in part as follows: 

For the purpose of interesting, influencing and assisting 
the advertising agencies, we have proceeded to prepare a 
portfolio of illustrations of electrical appliances, to be fur- 
nished on request to any advertising agency—that is, pro- 
viding copy for a general commodity advertiser whose 
product might be shown in combination with an electrical 
appliance. Also for the purpose of securing the attention 
of the manufacturers of general commodities themselves, 
so that they will give thought to the featuring of more 
modern background pictures in their popular display ad- 
vertising, the membership of the division has been organized 
to maintain a personal contact direct with manufacturers 
whose advertisements seem to offer opportunities to effec- 
tively introduce pictures of electrical appliances and with 
their advertising agents. A list of 56 of the most widely 
read and influential popular and general magazines has 


been prepared, and apportioned among the members of 
the division. 


The committee having this work in charge is made 
up as follows: Howard Angus, California Electric Co- 
operation Campaign, San Francisco, Cal.; W. S. Byrne, 
Nebraska Power Company, Omaha, Neb.; Brinton Car- 
rigan, assistant to vice-president, Brokaw-Eden Com- 
pany, New York City; T. J. MeManis, Edison Lamp 
Works, Harrison, N. J.; J. P. MacSweeney, Rochester 
(N. Y.) Railway & Light Company; W. H. Wells, 
Brooklyn (N. Y.) Edison Company; L. S. Gillham, 
Utah Power & Light Company, Salt Lake City, Utah; 
A. H. Orr, Southern Public Utilities Company, Ander- 
son, S. C.; Dorsey Smith, Consolidated Gas, Electric 
Light & Power Company, Baltimore, Md.; C. E. Smock, 
Eureka Vacuum Cleaner Company, Detroit, Mich.; F. 
Neumuller, United Electric Light & Power Company, 
New York; and Earl E. Whitehorne, chairman, repre- 
senting McGraw-Hill Company, New York. 


Million and a half Dollar Municipal 
Plant for Lansing, Mich. 


RESOLUTION has been unanimously adopted b) 
the city council of Lansing, Mich., providing for 
the expenditure of $140,000 for extensions to and main- 
tenance of the city’s two power plants, and for the 
expenditure of $1,500,000 for a new station near the 
city limits. It is believed that an expenditure of $140,- 
000 must be made on the existing plant to carry the 
city’s electrical load through the year 1920, while the 
new station will carry the load beyond that period. The 
present two stations are meeting a daily maximum 
demand of about 9,500 kw., and while the stations have 
a total generator rating of 14,500 kw., the condition of 
the boilers in the two plants is said to be such that the 
two plants are turning out virtually all they can under 
the present conditions. 
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Safety in Disposing of Surplus Power 


HE acquisition of the Connecticut Power Company 

by the Hartford Electric Light Company will be 
approved by the Public Utilities Commission of Con- 
necticut, Chairman Higgins of that board announced 
at the close of a hearing upon the matter on Feb. 25 in 
Hartford. There was no opposition. Samuel Ferguson, 
vice-president of the Hartford company, and M. L. 
Sperry, manager of the Connecticut Power Company, 
New London, appeared before the commission. Mr. 
Ferguson touched briefly upon the benefits of intercon- 
nection in addressing the board, speaking in part as 
follows: 

“The fundamental reason which makes this a desir- 
able transaction is the need of Connecticut industries 
to be in a position to compete with the Middle West, 
which is nearer the coal fields. For Hartford industries 
that means building as large and efficient a plant as 
possible to get maximum economy—a plant larger than 
Hartford alone can supply with sufficient load. Maxi- 
mum plant efficiency means selling the capacity that 
Hartford cannot use, selling it wholesale to other com- 
munities in the state, and the most convenient vehicle 
is the Connecticut Power Company, with which the 
Hartford company has in the past had a contract for 
the sale of power. Business could be more advantage- 
ously developed through direct ownership than through 
contractual relations because the Hartford company 
feels it unsafe financially to build a large station and to 
depend on a contract as the method of distributing 
power outside Hartford.” 

During the hearing it was brought out that the Falls 
Village hydro-electric plant of the Connecticut Power 
Company yields from 2000 kw. during the three low- 
water months of the summer to 9000 kw. in spring. 
About 90 miles of 66,000-volt transmission line fall 
under the Hartford company’s control, and reference 
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has previously been made in the ELECTRICAL WORLD to 
the company’s intention to build a new 66,000-volt 
trunk line fom the Hartford district to connect with 
the Eastern Connecticut Power Company’s system at 
New London. Without hydro-electric and intereon- 
nected energy supply, it was stated at the hearing, the 
city of Bristol, Conn., would now be hard hi¥ 


Brooklyn Edison Ten-Year Issues 


HE Brooklyn Edison Company, Inc., is issuing 

$3,000,000 general mortgage 6 per cent gold bonds 
due Jan. 1, 1930. These bonds, which are being placed 
on the market at 92? and interest, yielding over 7 per 
cent, are secured by a mortgage on all of the company’s 
real and personal property. 

The proceeds of this issue will be used to reimburse 
the company in part for expenditures which have been 
made for the acquisition of property and for extensions 
and improvements to its plant and facilities. As a re- 
sult of this financing, the company, President M. S. 
Sloane states, will be provided with adequate working 
capital, and with funds for expansion and development. 


To Study Interior Lighting Effects 


HILE the work of the Illuminating Engineering 

Society has up to the present been of an engineer- 
ing nature, its efforts being devoted to increasing the 
efficiency of lighting, either as regards the illuminant 
or the illumination, the necessity for directing thought 
in the field of artistic lighting, where the effect is the 
main thing to be considered, is now recognized. 

To undertake this work the society has instituted a 
new committee in artistic treatment of interior light- 
ing. Samuel G. Hibben, Westinghouse Lamp Company, 
has been appointed chairman, with authority to select 
the other members. 


Dam and Hydro-Electric Plant of Connecticut Light & Power Company 





The dam of the Connecticut Light & Power Company at 
Stevenson, Conn., has raised the normal water level of the 
river from a stage of about 35 ft. (10 m.) to 100.25 ft. 


(32 m.) and will back up the water for 10 miles. The 
reservoir lake behind the dam has a capacity of 1,500,000 
cu.ft. (42,000 cu.m.). The height from foundation to crest 
is 125 ft. (40 m.), and the length is 1,200 ft.. (384 m.). 
The hydro-electric plant under construction at Stevenson, 





which is on the Housatonic River, between Oxford and 
Monroe, will have an ultimate installation of 10,000 hp. 
in generating units. The voltage will be 6,600 stepped 
up to 66,000 for transmission to Waterbury, 20 miles (32 
km.) distant, from which point further distribution will 
take place. The plant will also supply New Britain, Nauga- 
tuck, Beacon Falls, Seymour, Cheshire and Southington, and 
a transmission line to Danbury is being erected. 
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Current News 
and Notes 


Timely items on electrical happen- 
ings throughout the world, to- 

* gether with brief notes of general 
interest. ” 
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Twenty-four Thousand Miles of Cop- 
per Wire Strung in Six Months.—Since 
August, 1919, the Mackay Companies 
have strung almost 24,000 miles, or 
5,000,000 pounds, of new copper wire 
between the commercial centers of the 
United States. Though this has been 
brought about by expansion in telegraph 
business, the wires are available for 
long-distance telephone service as well 

Large New Unit for Springfield, 
Mass.—The United Electric Light Com- 
pany of Springfield, Mass., will seek 
permission to issue $800,000 additional 
capital stock for the purchase of a 25,- 
000-kva. steam-turbine unit, the erec- 
tion of a 10,000-kva. substation in the 
northern portion of the city and other 
improvements. It is proposed to issue 
8,000 shares, increasing the total capi- 
tal stock from $2,400,000 to $3,200,000. 

New York Electrical Show.—George 
F. Parker, general manager of the New 
York Electrical Show, announees that 
the 1920 exposition will be held at the 
Grand Central Palace from Oct. 6 to 
Oct. 16. Already virtually all the main 
floor space has been reserved, and res- 
ervations are being made on the second 
and third floors, where an industrial dis- 
play will be made which will include 
electric spot welders at work and elec- 
tric trucks in operation. Electric ap- 
pliances for the home and the office will 
also, as usual, be a feature. 

Capital for Cleveland Company.—The 
Cleveland (Ohio) Electric Illuminating 
Company has been authorized to in- 
crease its capitalization from $18,000,- 
000 to $50,000,000. At present the 
company has outstanding $9,763,500 of 
common stock and $800,000 of 6 per 
cent preferred stock, not having issued 
all the $18,000,000 authorized. The of- 
ficers of the company state that only 
$3,000,000 of the increased stock will 
be offered for sale at this time. This 
will be 7 per cent preferred stock, the 
proceeds from which will be used in the 
company’s regular expansion program. 


Reorganization of California-Oregon 


Power Company.—The California-Ore- 
gon Power Company is to be reorgan- 
ized by a stockholders’ committee of 
eleven. Since July, 1915, when lack of 
earnings made necessary the suspen- 
sion of coupon payments, the efforts 
of the management have been devoted 
to improving the property and increas- 
ing the earnings. Savings on interest 
account, together with assessments 
amounting to $6.30 per share of com 
mon stock, have made this possible. It 
is pointed out that any plan of reor- 
ganization must contemplate a reduc- 


tion of the bonded indebtedness. 
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Hydro-Electric Power in California.— 
The State Water Commission of Cali- 
fornia announces that in the last six 
months of 1919 applications were re- 
ceived for permits to divert water to 
generate 2,103,000 theoretical horse- 
power, largely on streams tributary to 
the San Joaquin Valley. This is esti- 
mated to be 26 per cent of the maximum 
ultimate hydro-electric power develop- 
ment of the state. 


Another Unusual Application.—The 
electric mangle was, of course, devised 
for use in laundries, but the California 
Walnut Growers’ Association has found 
that it can be used successfully to rid 
walnut sacks of the codling moths 
which infest them. The mangle has a 
twofold action on the moth cocoons 
and larve. The mangle roll exerts a 
pressure of 200 lb. on the sacks, and 
in addition they are pressed against 
the hot shoe, which is maintained at a 
temperature of 700 deg. Thus the 
larve are both crushed and cooked. 


Military Engineers to Have Society. 
—A national association of present and 
former officers of engineers and civilian 
engineers who have served in any 
branch of the United States Army, to 
be called the Society of American Mili- 
tary Engineers, is being organized in 
Washington with the approval of the 
Chief of Staff and under the direction 
of a committee appointed by the Chief 
of Engineers. The society’s objects are 
to promote the science of military en- 
gineering and to foster the co-opera- 
tion of all arms and branches of the 
service and of civilian engineers in that 
science. Dues are not to exceed $5 a 
year. 

Portable Generating Plant in Tur- 
pentine Fields.—One of the great va- 
riety of uses for electric plants of the 
portable type is illustrated here. The 
outfit shown is rated at 4 kw., 60-110 
volts, and is used to operate large 
crills for boring tree stumps for dyna- 





mite charges in cut-over lands that 
are being worked by the Yaryan Rosin 
& Turpentine Company of Brunswick, 
Ga. The plant was manufactured by 
the Universal Motor Company of Osh- 
kosh, Wis. 

Wireless in China and Japan.—Ohm, 
a Japanese electrical paper published 
at Tokio, complains that the Japanese 
wireless system is inadequate and costly 
and asserts that they do those things 
better in China, where, it says, business 
men can communicate with Europe and 
America with the utmost promptness. 
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Associations 
and Societies 


A complete Directory of Electrical 
Associations is printed in the first 
issue of each month. 
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Illuminating Engineering Society, 
New York Section.—“The Electric 
Lighting of Railroad Signals” will be 
discussed by F S. Stallknecht and L. 
C. Porter and “The Development of 
Eleetric Sign Lighting” by E. A. Mills 
at the March meeting of this section 
next Thursday evening in the Engineer- 
ing Society Building. 

A. I. and S, E. E., Philadelphia Sec- 
tion.—As previously announced, Walter 
C. Kennedy, operating engineer of the 
Worth Steel Company, Claymore, Del., 
will discuss the control of blooming- 
mill tables and screw-downs before 
this section of the Iron and Steel As- 
sociation tonight. 

A. I. and S. E. E., Pittsburgh Sec- 
tion.—On- March 20 T. D. Lynch, re- 
search engineer with the Westinghouse 
Electric. & Manufacturing Company, 
Eiast Pittsburgh, Pa., will present a 
paper on “Babbitt and Babbitting” at 
the meeting of this section of the As- 
sociation of Iron and Steel Electrical 
Engineers. 

Pennsylvania State Association of 
Electrical Contractors and Dealers.— 
The annual meeting of this association 
is now definitely scheduled to be held 
in Erie, Wednesday, March 10, with 
headquarters at the Hotel Lawrence. A 
meeting of the executive committee is 
called for 10 a. m., followed by a “‘noon- 
day acquaintanceship luncheon,” a trip 
through the plant of the General Elec- 
tric Company and a business session in 
the afternoon. There will be a dinner 
at 7 p. m., all branches of the electrical 
industry being invited. 

Wisconsin Electrical Association.— 
The Wisconsin Electrical Association 
will meet at Milwaukee on March 23, 
24 and 25. The following program has 
been arranged: “The Relations of the 
Central Station to the Public,” by M. H. 
Aylesworth, executive assistant to the 
president of the National Electric Light 
Association; “Cost Reproduction Less 
Depreciation,” by Paul Stark, district 
auditor of the Eastern Wisconsin Elec- 
tric Company, Sheboygan; “Possibilities 
of City Street-Car Operation,” by E. M. 
Walker, general manager Terre Haute, 
Indianapolis & Eastern Traction Com- 
pany, Terre Haute, Ind.; “Development 
of Small Water Powers in Wisconsin,” 
by E. L. Hinchcliff, district superinten- 
dent Ashland Light, Power & Street 
Railway Company; “Development of 
Automatic Substation Equipment,” by 
a representative of the Westinghouse 
Electric & Manufacturing Company; re- 
port of committee on extension of rural 
lines. E. J. Pulliam, Milwaukee, is 
secretary-treasurer. 
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Commission 
Rulings 


Important decisions of various state 
bodies involving or affecting elec- 
tric light and power utilities. 
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Right to File New Rate Schedule.— 
In the matter of a complaint by the 
city of New Castle against the Mahon- 
ing & Shenango Railway & Light Com- 
pany, the Pennsylvania Public Service 
Commission has determined that a pub- 
lic utility whose rates have been de- 
clared to be just and reasonable by 
the commission cannot thereafter with- 
in a period of three years file a sched- 
ule of increased rates without the con- 
sent of the commission. 


Validity of Security Issues.—Com- 
plaint of false and misleading state- 
ments regarding the issuance of certain 
public utility securities having been 
made to the Pennsylvania Public Serv- 
ice Commission, that body found: (1) 
that it was improper to state that the 
securities had been approved by the 
commission when under the statute no 
such approval was required or could be 
granted; (2) that there is not such a 
variance between the statement in an 
advertisement as to securities that the 
proceeds would be used to increase the 
capacity of the plant and the statement 
in the certificate of notification that the 
issue was to provide funds to pay ac- 
counts and bills and for improvements, 
betterments, additions and extensions 
and the acquisition of property, and for 
working capital and other capital ex- 
penditures, as to invalidate the issue. 

Free Utility Service Illegal—In a 
case brought by municipalities in the 
northwestern part of the state against 
the United Natural Gas Company be- 
cause of its refusal to render free serv- 
ice or reduce the charges below estab- 
lished rates, the Public Service Com- 
mission of Pennsylvania has handed 
down a broad decision applicable to 
electric, gas and other utilities through- 
out the state. The company is upheld 
in its refusal to furnish service under 
the conditions noted, free service to a 
municipality by a public utility being 
declared to bring about an unjust dis- 
crimination against other patrons and 
to be prohibited by the public utility 
act of 1918. The decision sets forth 
that “many practices which were per- 
mitted prior to Jan. 1, 1914, are no long- 
er permissible. The property of every 
public utility in the state must be con- 
sidered from the viewpoint that it has 
been removed from the domain of pri- 
vate property and set aside for public 
service; that it has been impressed with 
a trust character and no longer has the 
right to make speculative profits. It 
must be content with earnings as re- 
stricted by law. Its property is set 
aside for public service. All service 
rendered must be paid for according to 
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the law; if service is furnished to a 
municipality free of cost or at a re- 
duced rate, it necessarily must be paid 
for by some one, and the burden of its 
cost is imposed upon other shoulders 
and is therefore violative of the public 
service law.” 


Charging for Expenses Incurred in 
Disconnecting Delinquent Customer.— 
The Public Service Commission of the 
State of New York, Second District, 
has refused to approve a charge of $25 
made by a gas company for restoring 
service to a delinquent customer who 
declined to permit the removal of his 
meter. The charge was made to cover 
the expense involved in digging up the 
street to disconnect the service and 
then to restore it again. The commis- 
sion held that the company could have 
forced entrance to the customer’s prem- 
ises through an order from the courts 
and therefore cannot, under the statute, 
force him to pay the expense incurred 
by following a course of its own. 


Fixing the Basis for Rates.—In per- 
mitting a rate of $2 per 1,000 cu.ft. for 
gas to the Bath Electric & Gas Light 
Company, which was deprived of its 
market for electrical energy by the es- 
tablishment of a municipal plant, the 
New York Public Service Commission, 
Second District, said: “While this 
company is entitled to a reasonable re- 
turn on the value of its property used 
in the public service, the public is en- 
titled to have the company keep the 
property up to date and to expend a 
reasonable amount for renewals and 
replacements. A fair amount to set 
aside annually for this purpose for this 
company would be 24 per cent on its 
fixed capital.” The rates fixed by the 
commission are declared to be not 
“over-compensatory,” although “they 
are so high as to restrict what should 
be the full normal use of such a utility 
to the public it serves, and show that 
the high-water mark, from a practical 
standpoint, has been reached if not al- 
ready passed.” 


Practice on Temporary Rates.—The 
practice of one public utilities commis- 
sion in regard to temporary war rates 
is as follows: At the hearings on the 
applications to continue certain of 
these temporary rates it develops that 
the rates are in some cases not bringing 
a return so great as the commission has 
fixed in certain instances and that there 
is no return to the utility for certain 
isolated towns. In those cases it is the 
policy to allow the rates to continue in 
effect pending objection from consum- 
ers, when the burden of proof as to 
their reasonableness is placed on the 
ecmpany. In some other cases where 
the record is not entirely satisfactory 
it has been the commission’s policy to 
make the rates effective for a definite 
period, the idea being that at the ex- 
piration of this period facts absent from 
the original record may be brought out. 
There are also other cases in which it 
appears that the rate of return to the 
company is at least as high as the com- 
mission has authorized in previous 
cases, and these rates are continued. 


. 


Recent Court 
Decisions 


Findings of higher courts in legal 
eases involving electric light, power 
and other public utility companies. 





Condemnation Proceedings Before 
Jury.—In Dallas Power & Light Com- 
pany vs. Edwards, the Court of Civil 
Appeals of Texas held that incorrect 
charges as to the measure of damages 
in proceedings to condemn ground for 
a transmission-line tower, improper 
testimony, or other irregularities such 
as an authorized statement of a juror 
as to value, when such matters affect 
only the amount of the verdict, are not 
ground for reversal in the absence of 
any claim that the verdict is excessive. 
(216 S. W. 910.) 


Utility Control Over Municipal Light- 
ing Plants.—In the case of the Spring- 
field Gas & Electric Company vs. the 
city of Springfield, the Illinois Supreme 
Court has handed down a decision to 
the general effect that the Public 
Utilities Commission of the state has 
no control over municipal lighting 
plants. The decision, which affects 
about fifty cities of the State, sustains 
a decision of the Sangamon County 
Court which refused an injunction to 
compel the Springfield plant to oper- 
ate under the orders of the commission. 


Responsibility for Strength of Poles. 
—The death of one riding in an auto- 
mobile from collision with a rotten pole 
belonging to a power company which 
broke and caused his electrocution was 
not ascribable to the company’s negli- 
gence if the pole was in a condition to 
withstand ordinary strain and safe 
from ordinary danger of collision and 
if its failure was caused by unusual 
circumstances which the company was 
not called on to anticipate and could 
not control. (186 P. 160.) 

Two Principles Established by United 
States Supreme Court in Case Affect- 
ing Commissions’ Powers.—In the case 
of Napa Valley Electric Company vs. 
the Board of Railroad Commissioners 
of the State of California, the Supreme 
Court of the United States ruled that 
the clauses of the federal Constitution 
which forbid state legislation affecting 
the validity of contracts cannot be in- 
voked to prevent a commission from 
establishing wholesale rates other than 
those named in a contract with an elec- 
trical corporation inherited from a 
predecessor by a distributing company. 
The point raised by the attorneys for 
the appellant that in denying the com- 
pany’s petition for a preliminary writ 
the district court did not adjudicate the 
controversy as required by law was 
also declared without merit by the 
Supreme Court, which sustained the 
authority of a court to determine on 
the face of a pleading what action 
should be taken. (40 S. C. R. 174.) 
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Robert N. Hodgson has recently re- 
signed as general manager of the Bing- 
hamton (N. Y.) Light, Heat & Power 
Company and as general sales manager 
of the W. S. Barstow Management As- 
sociation, which controls the former 
company, to devote his entire time to 
private business interests. 

R. L. Peterman, heretofore super- 
intendent of the Pennsylvania Utility 
Company at Easton, Pa., has been ap- 
pointed general manager of the Bing- 
hamton (N. Y.) Light, Heat & Power 
Company té succeed Robert N. Hodgson, 
who has resigned to devote his entire 
time to private business interests. 


Charles R. Wright, formerly with the 
Knoxville (Tenn.) Railway & Light 
Company, has purchased an interest in 
the Acme Electric Company, which does 
electrical contracting work and renders 
expert advice in electrical engineering. 
Mr. Wright has been connected with the 
Knoxville Railway & Light Company 
for the past thirteen years and for 
the latter part of this period has held 
the position of engineer in charge of 
the meter and are light department. 
He will supervise the construction work 
of the Acme Electric Company. 


Frank R. Fowles, who has_ been 
general manager of the York County 
Power & Light Company at Biddeford, 
Me., for several years, has been pro- 
moted to the position of assistant gen- 
eral manager of the Cumberland County 
Power & Light Company and will main- 
tain headquarters at Portland, Me. 


William E. Shaw, local manager of 
the York County Power & Light Com- 
pany at Biddeford, Me., has been ap- 
pointed superintendent of the electrical 
division, to take the place of Frank R. 
Fowles, who has been made assistant 
general manager of the Cumberland 
County Power & Light Company at 
’ yrtland, Me. 

Ralph E. Hawkes succeeds William 
W. Shaw as local manager of the York 
County Power & Light Company at 
Biddeford, Me. Mr. Shaw has been 
promoted to be superintendent of the 
electrical division. 

L. L. Ferree, formerly general super- 
intendent of the Harrisburg (Pa.) 
Light, Heat & Power Company, has 
been made general superintendent of 
the Salem (Pa.) Lighting Company. 


John G. Felton, formerly connected 
with the gas and electric property at 
Charleston, S. C., has succeeded C. B. 
Yonts as manager for the Wisconsin- 
Minnesota Light & Power Company at 
La Crosse, Wis. 

George Van Namee, secretary to 
Governor Smith of New York, has been 
named by the Governor to be Public 
Service Commissioner, Second District, 
for a term of five years to succeed 
Thomas F. Fennell, whose term expired 
on Feb. 1. Mr. Van Namee has been 
secretary to the Governor since the 
latter’s inauguration a year ago. He 
was assistant clerk aan clerk of the 
State Assembly in 1911 and clerk in 
1913 and was later a member of the 
bill-drafting commission of the Legis- 
lature. 
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Men 
of the Industry 


Changes in Personnel 
and Position— 
Biographical Notes 
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William J. Hammer, who has recently 
left the government service, in which 
he held the rank of major in the in- 
ventions section of the operations divi- 
sion, General Staff, and is about to re- 
sume practice in New York City as a 
consulting electrical engineer, has been 
elected president of the Edison Pio- 
neers. Mr. Hammer was born in Penn- 
sylvania in 1858 and in 1879 entered 
the employ of Thomas A. Edison at 
Menlo Park, devoting especial attention 
to the incandescent electric lamp. In 
1881 he was sent abroad by Mr. Edison 


W. J. HAMMER 





and became chief engineer of the Eng- 
lish Edison Electric Light Company. In 
association with E. H. Johnson, he 
constructed the Tolburn Viaduct cen- 
tral electric light station in London. 
Subsequently he was chief engineer for 
the German Edison company. In 1884 
Mr. Hammer returned to America and 
was associated with Mr. Johnson 
and Frank J. Sprague in the incorpora- 
tion of the Sprague Electric Railway 
& Motor Company, of which he became 
secretary. Later he was general man- 
ager and chief engineer of the Edison 
Electric Illuminating Company of Bos- 
ton and was instrumental in the notable 
growth of its plant and the rapid finan- 
cial success of the company. Mr. Ham- 
mer was connected with many other 
important developments of early elec- 
trical days and was in charge of the ex- 
tensive Edison exhibit at the Paris Ex- 
position of 1889. His scientific activities 
heave been extremely varied, and he 
has been an influential member of the 
chief electrical associations and numer- 
ous other technical bodies. In 1890 he 
cpened an office in New York City as 





VoL. 75, No. 10 


r consulting electrical engineer, which he 


relinquished in June, 1918, to undertake 
fcr the government the important war 


1 duties to which allusion has already 


been made. 


Herbert Laws Webb, a well-known 
Anglo-American telephone expert, has 
recently been in this country making a 
study of telephony here under post-war 
conditions, technical, political, financial 
and industrial, and some _ interesting 
articles may be expected from his pen 
in the English newspapers. During 
the war Mr. Webb was an officer in 
the aviation service in London, and just 
prior to the war he was actively con- 
nected with the installation of a great 
telephone system in Constantinople. 
Mr. Webb, who has just sailed for 
Europe, speaks highly of American 
telephony even in its early stages of 
recovery from governmental manage- 
ment. 


Gerard Swope, president of the Inter- 
national General Electric Company, 
New York City, has been awarded 
the distinguished service medal for ex- 
ceptionally meritorious service during 
the war. As one of the principal ad- 
visers and assistants to the Director of 
Purchase, Storage and Traffic, Mr. 
Swope accomplished the task of work- 
ing out the detailed plan for bringing 
under one head the direction and su- 
pervision of procurement, storage and 
issue of all commodities and articles of 
equipment and supply needed for the 
army. It was due to his foresight and 
loyal co-operation that the procurement 
program for the great army of 1918 
was successfully planned, and he as- 
sisted materially in carrying it into ef- 
fect, thereby contributing directly to the 
success of the military program. 


Obituary 


George B. Fessenden, an inventor of 
electrical clocks and equipment, died 
Feb. 17 at Allston, Mass. 


J. C. Johnson, who has recently died 
in Iowa, was employed by the Common- 
wealth Edison Company, Chicago., as 
assistant electrician at its Fiske and 
Quarry Street stations from 1906 to 
1°12. Upon leaving the Commonwealth 
Edison Company he joined the sales 
forces of the Westinghouse Electric & 
Manufacturing Company. He was later 
general manager of the Southern Iowa 
Utilities Company. 

Harold McGill Davis, who had held 
the position of advertising manager of 
the Sprague Electric Works of the Gen- 
eral Electric Company since December, 
1899, died at his home in Brooklyn, 
N. Y., on Feb. 9. Mr. Davis was born 
in Jerseyville, Ill., on Aug. 26, 1860, 
and entered the advertising profession 
in 1893 as a writer and designer. For 
four years he was advertising manager 
of a trade paper in New York. After- 
ward he became connected with an 
advertising agency, thus broadening his 
experience and fitting him for the posi- 
tion he held at the time of his death. 
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Manufacturers Believe Fixture Supply 
Will Be Worse 


EMAND exceeds supply in practically all lines of 
D lighting fixtures. The greatest shortage, however, is 

in those lines which are used for home lighting as 
against lines which are more applicable: for public buildings 
and industrial plants. The shortage is in general laid to the 
smaller amount of work per man-hour and to a shortage 
in the labor market. Many concerns are doubling the size 
of their factories, but this does not mean that they will 
double the output of their former plants because it seems 
unlikely that they will be able to secure enough labor to 
man the new additions completely. 

During* the past few months the influenza epidemic and 
a number of small strikes, such as the one which has 
affected the wood-working industry in New York, have 
made the situation more acute. It is the firm belief of 
manufacturers and distributers of fixtures that this situa- 
tion will become worse before it becomes better because 
building will undoubtedly be more active in the spring than 
it has been during the winter. Deliveries of three months 
are being quoted on fixtures other than those of standard 
commercial designs, on which better deliveries prevail in 
most instances. 

The price tendency is upward. This is easily understood 
when it is considered that fixture manufacturers must buy 
their glassware from four to six months ahead at prices 
which are uncertain. The delivery of chain is slow, and 
the price tendency is still upward in this material. Sheet 
steel and sheet brass are becoming so scarce that some 
manufacturers are paying bonuses for delivery of the stock 
they require. 


Jobbers Still Dissatisfied with 


Government Payments 
Fiersers trom supply jobbers who have been accepting 





orders from the government are still very much dis- 

satisfied with the methods of receiving, checking and 
payment which are being practiced. The government’s 
agents, especially at the ports, are just as lax, or more so, 
in their system of handling this business as they were 
while the war was at its height. At that time the jobbers 
felt that by stretching several points they could endure 
under the stress of war necessity. But now, after more 
than a year of peace, they feel that it is an imposition to 
be called upon to make partial shipments, because it is 
virtually impossible to fill orders completely under present 
factory conditions, and wait for payment until the order is 
completed. 

Not only this, but also they are required to go to the 
government’s agents, check delivery receipts and frequently 
to open cases, in order to prove that the stated shipment 
was received intact. These receipts were frequently signed 
months ago, by watchmen who have since been discharged, 
and to all intents and purposes the goods had not been 
received. 

The whole matter has and still is costing jobbers in New 
York much time, energy and money in thus checking up 
receipts and endeavoring to collect on back orders which 
have been shipped in full. The business is on a highly 
competitive basis and is not too profitable in any circum- 
stances. Some long overdue accounts run as high as $50,000, 
and at least two jobbers have recently signified their inten- 
tion of refusing further supply business from the govern- 
ment under existing methods of payment. 


Appliance Demand Large Enough to 
Permit Separate Jobbing 


ITHIN the past year or two the socket-device 
W trade has grown to such an extent that an oppor- 

tunity has presented itself for the development of 
an entirely new business in that line. The wholesale dis- 
tributer of socket devices only has been the logical out- 
growth of the extreme demand. There is apparently 
enough money in this wholesale distribution to cause two 
large electrical contractors in New York City to form 
entirely separate organizations to handle this class of 
business, and in Buffalo one electric company distributes 
only electrical household appliances. Anticipated business 
for 1920 is running to half millions and one millions in 
dollars. 

As the industry has developed the distribution of special- 
ized lines of electrical material has been found necessary, 
and it would not be surprising to find in a relatively short 
time that the distribution of this last line of socket devices 
had been broken up into still more specialized lines. 





Electric Sheet Mill Capacity Booked 
Through June 


TEEL mills are entirely booked up@on electric sheets 
S through the first half of the year. Where books were 

opened in November for the first half, the mills concerned 
had no difficulty in taking care of their capacity in a very 
short time. Where booking by the quarter is practiced, 
second-quarter capacity was contracted for in almost no 
time a few weeks ago, and in some districts a good part 
of it was done over the telephone. 

Realizing that the demand was far ahead of the supply, 
the mills and their agents writing up second-quarter busi- 
ness first took care of their regular trade of long standing; 
and even these customers were not always able to secure 
sufficient sheets to supply their needs. District agents had 
only their allotment of mill capacity, and this in turn had 
to be allotted further. New customers and new manufac- 
turers in the field were hard put to it to obtain material, 
but apparently jobbers held sufficient of the electric sheets 
to supply part of their needs anyway. 

During the first quarter some customers bought heavily, 
really more than they would consume in that period, but 
they were a little ahead of the game when second quarter 
was allotted. Consequently some mills had small amounts 
extra that they could hand out, and these were eagerly 
snapped up by other than regular customers. In one 
case in point, where the mill agent offered one of these 
small lots to a rather new customer, the latter was in no 
hurry to take it. Two weeks later, when he wrote in 
for it he was much upset to learn that it had been gobbled 
up by another firm. That is merely one instance in which 
the nature of the market is shown. Electric sheets are 
not now being sold over the counter at the buyer’s will. 

Books for the second half year or for the third quarter 
are not yet open. Mills expect just as large a demand 
as that experienced over the first half year. Slightly 
better capacity will be available, it is reported. A loosening 
up of the labor market would place the industry on a still 
better basis. It is expected that orders may be placed 
along toward the end of April or early in May when the 
books will be open. Prices for the second half year will 
probably be higher than those quoted for the first half, 
while those for the third quarter are hardly expected to 
show much advance over those of the second quarter. 
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The foreign demand for sheets is heavy, but there is 
extremely little capacity set aside to serve it. In some cases 
there has been no allotment whatever set aside for this 
market. Actual orders are on hand for a considerable ton- 
nage from European countries, but the mills have been un- 
able to fill them and care for their regular domestic trade 
too. In some quarters this policy has been questioned 
because the good will which might be built up at this time 
might be very acceptable when the demand for sheets shall 
have decreased in the dowestic market and a foreign outlet 
for an excess mill capacity be sought. It has been con- 
tended that small tonnages would materially help the 
foreign situation now and undoubtedly help the domestic 
mill in the future. 





Collections Show Steady Improvement 


During Past Two Years 


NVESTMENTS in receivables have shown a steady 
[ decrease during the years 1918 and 1919. The first 

curve shows the investment in receivables for one large 
Middle Western electrical supply house. It will be noted 
that in January, 1918, there was 115 days’ business on 
the books, figured on the basis of the average daily business 
of the preceding sixty-day period. In January 1919 the 
outstanding accounts figured eighty-three days. This peak 
is accounted for by the increased billing in December 
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of each year, so that the business may be included in that 
year. As a result the January accounts show up as a peak 
in the curve. 

Collections for these two years for this company are 
plotted in the second set of curves, where a continuous 
improvement is shown in the percentage of long period 
accounts. In December, 1918, 26 per cent of the total 
account had been due over sixty days and 13 per cent due 
over ninety days. By December of 1919 such a decided 
improvement was shown that only 8 per cent of the accounts 
had been due over sixty days and 3 per cent over ninety 
days. 

The collections of this house are typical of other houses in 
the Middle West and are illustrative of business conditions 
at this time. The improvement shown is said to be due to 
several factors. Money has been very free during the past 
year, and there is a tendency to meet obligations promptly. 
In the second place, the present market favors the seller, 
who is able to choose his customers with more freedom. 
In other words, a credit man is more apt to turn down a 
dubious account when the volume of business is greater 
than his company can handle. A third reason is the in- 
creased efficiency of credit departments as well as sales 
departments. During the war period there was more or 
less disorganization of these departments, and the result 
was reflected in higher outstanding accounts and deferred 
payments. 
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Spring Buying of Line Hardware 
Opening Up Well 


O ALL appearances utilities are quite active in their 

preparations for line work this spring as orders for 

line hardware have been coming in in large amounts. 
Here and there, however, spots are found in the ordering 
where there is little or no work in course of preparation 
at this time. Throughout the South, West, and Middle 
West the buying has been more marked than in the East, 
although there has been considerable movement there too. 

Shipments are of varying length of time, according to the 
class of material required. In the East, flats may be ordered 
from stocks acquired before the embargoes shut down ship- 
ments from the steel regions, and deliveries are being made 
in two to three weeks. Many brackets are coming through 
in three to four weeks, while some cannot be shipped for 
four to six weeks. 

It seems that the rolling mills are devoting much of their 
effort on heavy sections, and this is given as a reason for 
a rather limited quantity of the light sections such as 
angles, channels, ovals and flats. 

The latter part of last week some manufacturers ad- 
vanced their prices of line hardware 10 per cent, and it is 
expected that those who have not already done so will 
follow suit any day. The tendency of steel products is 
upward, and mills are booked to the limit for months to 
come. One of the main causes for the shortage is given as 
the insufficient number of cars to carry coal to be coked, 
to carry raw materials to the mills and to remove finished 
products from the mill warehouses. Then, too, there is a 
shortage of labor not only in the steel mills but also at the 
coke ovens, so that it is improbable just now that a con- 
siderably greater amount of coal could be coked were 
there sufficient cars available to bring the coal in. 


Canadian Jobbers Up Against Supply 
Shortage 


ANADIAN jobbers are up against virtually the same 
é situation as jobbers on this side of the boundary. The 

demand for electrical supplies is heavy in Canada, but 
the amount of material available is too low to satisfy it. 
Prices ruling in that country are slightly higher than those 
in the States, and jobbers are at times able to purchase cer- 
tain materials from the States at a price lower than they can 
purchase them in Canada and sell at the latter’s list price. 
An instance of this was in the wiring porcelain line where 
a jobber made more than 100 per cent on an item bought 
in the States where he would have made about 20 per cent 
on the Canadian product. This price included duty and the 
exchange rate, which at present is rather unfavorable to 
imports. It is true, however, that in this case Canadian 
factories are producing up to their capacity in porcelain 
and imports are merely helping to relieve the shortage in 
that line. 

The rigid-conduit situation presents different aspects in 
different localities. In general, however, a shortage exists. 
In the Province of Quebec, for instance, there are fair 
amounts of 4-in. black conduit, and shipments into that ter- 
ritory are reported to be in good condition. The demand 
is holding strong. On the other hand, in Ontario the ruling 
of the Hydro-Electric Power Commission requiring resi- 
dence feeders to be of No. 10 wire or larger, because of 
labor-saving devices and for mechanical reasons, precludes 
the use of conduit less than 3 in. on the service side of the 
meter, because these wires cannot be pulled through 3-in. 
pipe. Consequently the call in this province is for ?-in., 
l-in. and 1-in. pipe. This releases much }-in. pipe to 
other fields but is keeping the supply of these larger sizes 
very low in Ontario. Shipments of 2-in. and larger are 
good. Four-inch round outlet boxes are also short in the 
market. Wire is plentiful. Lamp stocks are good in the 
regular tungsten and gas-filled types, but there is con- 
siderable demand for Moguls, and it is in this type that 
stocks are poor. A recent order for 200 300-watt Moguls 
could not be filled. The jobber supplied 100 adapters, all 
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he had, and fitted these with Edison base lamps. But he 
feels that he will have to replace these adapters and lamps 
as soon as Moguls are available. It means double handling 
and used materials. 

Jobbers are ordering for shorter periods ahead than they 
are doing in the States. They are booking their require- 
ments of outlet boxes, locknuts and bushings, flexible ar- 
mored conductor, conduit, heating devices and labor-saving 
devices only through the first half year, and sometimes 
July, and figure on being able to use every bit of material 
they can secure by that time. 





Glassware Producers Expanding 
Their Foreign Trade 


HILE the illuminating glassware manufacturers of 
\ V the United States are tremendously busy with 
orders at home, and while deliveries of illuminating 
glassware at present range from four months to six months, 
some of the shrewd business men in this industry are looking 
ahead to the time when glassware orders will not be so plen- 
tiful, and they are expanding their businesses into foreign 
cities. To spend money in developing new territory while 
profits from existing business are adequate is the theory on 
which they are operating. One concern is laying the founda- 
tion for an export trade in South and Central America, 
China, England and France. This concern, however, shows 
small disposition to sell in Japan. 

At the same time importers are finding interesting situa- 
tions in dealing with concerns abroad. Those who are 
buying German goods are having trouble with getting 
shipping space to carry their wares to the United States. 
This includes importation of fabrics and composition fix- 
tures. On the other hand, importers who are buying the 
small artistic portable lamps from England are in some 
eases finding that the delivery on our eastern seaboard is 
more prompt from England than it is from factories within 
the United States. 


Metal Market Situation 


OPPER sales, which a week ago were rather encourag- 
Cor have decreased a bit. Producers are showing no 

anxiety over the situation because they know the big 
consumers, for the most part, are covered only through 
March and April, and they feel that the market must open 
again shortly. They are holding in general for 19 cents for 
March and April, but it is believed that this figure could be 
shaded on the approach of some large orders. Producers are 
not pressing the market. 

The outside market, on the other hand, is looking for 
March shipments, and much copper is offered as low as 18.50 
cents. Little domestic buying has resulted at this figure, 
however. On a large order it is doubtful if this market 
would sell under 18.75 cents. There is little buying in 
either market for deliveries after May. Large selling 
agencies say that copper production is more than cared 
for by sales already booked even if no more is sold between 
now and the first of May. 


NEW YORK METAL MARKET PRICES 


——Feb. 24 —-March 2— 
Copper + sed - 4 
London, standard spot : 121 0 O 119 7 6 
Cents per Pound Cents per Pound 
Prime Lake. . 19.25 19.00 
Electrolytic. . 18.75 to 19.00 18.50 
Casting.... 18.624 18.37} 
Wire base... 22.25 22.25 
Lead. trust price 9.00 9.00 
Antimony.... 11.625 11.62} 
Nickel, ingot..... 43.00 43.00 
Sheet zinc, f. o. b. smelter 12.50 12.50 
Spelter, spot. ... 9.35 9.10 
ES rete has 64.25 63.50 
Aluminum, 98 to 99 per cent 31. 50 to 32.00 31.00 to 32.00 
OLD METALS 
Cents per Pound Cents per Pound 
Heavy copper and wire . 16.50to 17.25 17.00 to 17.50 
Brass, heavy....... ..e. 9.50 to 10.00 9.50 to 10.25 
Brass, light. .. 8.75 to 9.00 9.00to 9.25 
Lead, heavy . 7.25to 7.50 7.50to 7.75 
Zine, old scrap 5.00 to 5.12} 5.00to 5.25 
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‘THE WEEK 


IN TRADE 








EBRUARY was an active or a quiet month for supply 
k jobbers, depending on the locality affected. In New 
England and New York territories business has 
dropped off appreciably and is not likely to reach normal 
again until rail transportation is greatly improved. With 
demand off, because of cold weather, there is not so much 
drain on stocks, but stocks are hardly being replenished in 
quantities sufficient to satisfy the every-day run of present 
business. In the South and Midwest business has kept on in 
good volume, although stock are with difficulty maintained. 
Embargoes have been lifted from the steel regions and 
from part of New England, and much steel material should 
scon be released from the former districts. Schedule mate- 
rial is already coming through in better shape from New 
England. Men in the steel industry are warning Middle 
Western customers to expect shortages more severe than 
those which now exist in steel sheets and wire. In addition 
to shortages formerly reported, there is a dearth of lighting 
fixtures, and contractors are experiencing especial difficulty 
in getting motors. 
Price advances are reported in yellow-pine cross-arms, line 
hardware and Northern cedar poles. Building plans con- 
tinue in a very satisfactory condition. 





NEW YORK 


Embargoes have been lifted from the steel regions and 
from New England, so it is probable that some relief is 
about due on supplies from those districts. Considerable 
steel is held up in transit, and stocks of outlet boxes and 
pipe are still extremely low. Car shortage is causing 
shipments to lengthen on such materials as line hardware 
and other steel products and is also holding down delivery 
of building supplies. Already better stocks of sockets and 
other brassware are reported, but the demand for these is 
increasing from fixture manufacturers. 

Industrial installations of motors are off just a bit, but 
there is a good demand from that direction for lighting 
units. The motor market is badly depleted in stocks, and 
deliveries are not very encouraging. Ship repair work is 
active. The turbine demand is good and industrials are 
placing orders for units up to 5,000 kva. Line hardware 
sales are not quite up to snuff, and deliveries are about 
six to eight weeks. 

The Building Trades Council called a walkout of union 
structural-steel workers employed on steel construction 
operations in New York City. 


Flexible Armored Conductor.—The two-wire conductor 
situation is unchanged. There is some three-wire No. 14 
available in fair amounts at $110 to $117.30 per 1,000 feet. 


Rigid Conduit.—With the lifting of embargoes from 
steel districts the conduit situation will probably loosen up 
a bit. Around $80 is being quoted for }-in. black and about 
$5 more for galvanized, although from some quarters the 
black can be secured for $75. Stocks are poor. Some quo- 
tations on 23-in. galvanized range from $500 to $585 per 
1,000 feet. 

Lamps.—Stocks are spotty, shortages this week being 
reported in 25, 40, 60 and 100-watt sizes. 

Reflectors.—Demand is getting better for steel R. L. M. 
reflectors, the favorite size being the 200-watt. Stocks are 
fair. Installations are running up into 800 units. 

Flexible Non-Metallic Conduit—-There is much loom 
held up in transit while the amount available for the con- 
sumer, especially of }-in., is small. Demand is off a bit 
because cold weather has put a brake on suburban building. 

Schedule Material—The New England territory has 
opened up for the movement of materials, and shipments 
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of wiring materials are coming through in better shape. 
Socket stocks are better and demand for them for fixture 
work is especially active. 

Lighting Fixtures.—Stocks of unit lighting fixtures are 
depleted. Emeralite fixtures, prices of which advanced in 
a range from five per cent to 30 per cent on Feb. 1, are 
especially low. Brascolites, which advanced about 10 per 
cent in February, are also short. Demand on these units is 
heavy. 

Turbines.—Shipments are running along at about eight 
months under a demand which is keeping producing capac- 
ity at about full rate. Industrial units in capacities up to 
5,000 kva. are in good demand. Price advances are expected 
from companies which have not recently made them. 


Cross-Arms.—One company operating in the South raised 
prices 30 per cent last week on yellow pine arms. In this 
case shipments are virtually from stock. 


Motors.—Local stocks of industrial sizes up to say 25 hp. 
are in extremely bad shape, and contractors are kept hus- 
tling to pick up sufficient for jobs coming through. 


Line Hardware.—Prices went up Feb. 28 about 10 per 
cent. Shipments are about three to eight weeks under a 
demand which is somewhat below expectations at this time. 


CHICAGO 


February business showed a substantial increase over 
January due mainly to recovery from the usual decrease 
that follows the holidays. As compared with February, 
1919, this year’s business showed increases of from 50 to 
100 per cent in the case of most jobbers. Shortage of con- 
duit is very acute, especially in the smaller sizes. One 
jobber reported that he was unable to locate 1,000 ft. of 
s-in. conduit in Chicago last week. Carload shipments that 
contain only 20,000 ft. of 4-in. conduit do not relieve the 
situation. Pole-line hardware, which jumped 10 per cent 
on Feb. 26, is very uncertain as to deliveries. Vacuum 
cleaners and washing machines are moving in excellent 
volume. Salesmen are reported to be bringing in orders 
by the hundreds for vacuum cleaners, and a carload of 
washing machines is apt to be sold out in a day. A loss 
of 12,000 wringers and 600 washing machines is reported 
in the destruction of a manufacturing plant by fire. The 
large stock of washers on hand was due to freight embar- 
goes in that particular district. The loss of the wringers 
is a serious blow as there is an acute shortage of these. 
A considerable export business is reported in Brascolites. 
Wire prices have been holding stationary for some time. 
Building permits in Chicago for the week ending Feb. 28 
amounted to $2,100,000. 


Wire.—Stocks are in fair shape in both rubber-covered 
and weatherproof, and prices remain unchanged. A good 
demand is reported, and while no large quantities are on 
hand jobbers are able to keep up with the orders. 

Conduit.—Deliveries are very uncertain in all sizes and 
stocks are extremely low, particularly in 4-in. Quotations 
range around $85.50 per 1,000 ft. for 4-in. black, $113.30 
for Z-in., and $167.50 for 1-inch. 


Lamp Cord.—Prices on silk cords have been withdrawn, 
and there are practically no stocks on hand. Cotton-cov- 
ered cords are also hard to obtain. 


Poles.—Prices advanced on Northern cedar poles approx- 
imately 25 per cent this week. Stocks are fair, but the 
demand is growing heavier each week and shortages will 
soon be evident. 





Cross-Arms.—New prices in effect after the advance of 
last week on Washington fir 33-in. x 43-in. arms are as 
follows: 3-ft. two-pin, $69.69; 4-ft. four-pin, $92.93; 6-ft. 
four and six pin, $139.39; 8-ft. six and eight-pin. $185.85, 
all in quantities of less than 1,000 linear feet. In lots of 
from 1,000 linear feet to carload lots the 3-ft. arm is 
quoted at $61.95, the 4-ft. at $81.60, the 6-ft. at $123.90 and 
the 8-ft. at $165.20. 

Pole-Line Hardware.—An advance of 10 per cent, effec- 
tive Feb. 26, has been announced. Deliveries are uncer- 
tain in all items. 


Washing Machines.—The demand is very brisk, and job- 
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bers are sold out in a number of cases. Prices have shown 
no change since early in January. 


Vacuum Cleaners.—A large volume of business is re- 
ported with manufacturers far behind the demand. Deliv- 
ery promises of six months to a year are becoming more 
frequent. 


Lighting Fixtures——There is a growing demand by 
farmers for industrial lighting fixtures for lighting farm 
buildings of all kinds. 


Electric Signs.—Deliveries are on a basis of three months 
with a large volume of business on hand. Enameled-steel 
and raised-letter glass signs are at present undergoing a 
strong demand. 





BOSTON 


Railroad tie-ups and embargoes dominate the entire trade 
situation and the volume of business shows a decided falling 
off for the time being. Northern New England is practically 
snowbound as regards freight movement, and employees of 
industrial plants, students and volunteers are trying to dig 
out the railroads. It is likely to be two months before the 
efforts of present delivery stoppages are overcome in the 
electrical trade of the interior. Building contracts continue 
to increase. To Feb. 19 these totaled $50,671,000 for New 
England, against $8,901,000 for the same period last year. 
Stocks are being pulled down despite strenuous efforts to 
obtain shipments by water, parcel post, and express. Four 
thousand stalled cars were reported Sunday on the New 
Haven system alone. Collections are somewhat slow. Prices 
show stiffer tendencies in lead batteries, cross-arms, tape 
and rigid conduit. The influenza situation is greatly im- 
proved. An eight-hundred-thousand-dollar war memorial 
building is to be erected at Lowell, Mass., and an electrically 
driven textile mill to cost $4,500,000 is to be built at Somers- 
worth, N. H., by the Great Falls Manufacturing Company. 

Wire.—Stocks are fair, with steady demand. Rubber- 
covered, No. 14, sells for $16 per 1,000 ft. in less-than-coil 
lots and $13 in coil to 6,000-ft. lots. Weatherproof, triple- 


‘ braid, No. 10, brings 57 cents per pound, and bare is quoted 


at 223 cents base f.o.b. factory, on No. 4/0 to No. 8. 

Storage Batteries—Stocks are being well maintained 
despite traffic delays. Lead batteries are stiffer in price. 
Garage activities have slowed down on account of the 
weather. Battery makers are overwhelmed with orders at 
the factories. 


Fractional Motors.—The demand is tremendous. One New 
England factory which started to produce about 8,000 motors 
per month a year ago is now planning to turn out 60,000 
per month as soon as possible. Washing-machine and 
vacuum-cleaner trade is buying heavily for many months in 
advance. 


Flexible Armored Conductor.—Prices are steady at $98.50 
per 1,000 ft. for No. 14 single-strip and $10 more for 
double-strip. Stocks are very low. 

Non-Metallic Flexible Conduit.—Stocks are cleaned out in 
many cases. In coil to 1,000-ft. lots, 3% in. brings $37 per 
1,000 ft., and 3-in., $40. Such stocks as exist are being 
held for old customers. 

Metallic Flexible Conduit.—Jobbers are asking list less 17 
per cent, but stocks are practically wiped out. 


Lamp Cord.—Silk cord is not available and cotton cerd is 
running low. The latter is quoted, for No. 18, $26 per 
1,000, in 500-ft. lots. 


Fiber Conduit.—Stocks are in good shape. No. 3 socket 
joint brings about 12 cents per pound list with 17 ‘per cent 
off at the factory. No sign of shortage in this material can 
be seen. Present demand is low. 

Tape.—The j-in. black brings around 50 to 55 cents per 
pound with fair stocks. Firm prices are anticipated. 

Cross-Arms.—Fir arms are up about 10 per cent. 

Motors.—The supply seems to be going from wad to 
worse. Manufacturing facilities are taxed to the ucmost. 
Prices are steady. 

Metal Molding.—Prices on “Wiremold” are up 15 per cent 
to the jobber. Business is very active, and raw material is 
difficult to obtain. 
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ATLANTA 


Reports indicate that business continues unabated despite 
poor weather conditions and considerable illness through- 
out the section. Jobbers express a feeling of optimism 
that while no immediate relief of the general material 
shortage is in sight there is little probability of its becom- 
ing more acute because factories have been reporting in- 
creases in production during the last sixty days. The short- 
age of stamped steel boxes has become acute, and contrac- 
tors are salvaging all boxes that are usable, drawing on 
old stocks and having numerous boxes made by hand at the 
local metal-manufacturing plants. The demand for labor- 
saving devices continues brisk, running ahead of the supply. 

The report of the Sixth Federal Reserve District for 
January shows that in twenty-four Southern cities there 
were 1,821 building permits issued valued at $5,380,000, 
while the statement for Atlanta for February shows build- 
ing permits of approximately $1,000,000 value. The banks 
report deposits holding up well, in some cases increasing, 
and collections are good. 


Conduit.—There has been no change in the conduit situa- 
tion in the last thirty days. Jobbers will not attempt to 
predict when the present shortage will be relieved. 


Armored Conductor—Very poor stocks are reported 
throughout the territory, and of the small shipments re- 
ceived the quantities are not sufficient to meet the demands. 


Flexible Metallic Conduit.—There has been a slight in- 
crease in the demand which has been promptly met as 


local stocks are in fair condition. Shipments are reported 
fair. 


Wire.—Stocks of wire in the territory continue to hold 
up well in the face of fair shipments, although some short- 
age is felt in No. 6, No. 8 and No. 10. Jobbers are expect- 
ing a price advance on wire in the near future. 


Lamp Cord.—An increase of 12 per cent in lamp cord 
has been registered. Stocks in the territory are very small 
and shipments are reported poor. Prices, $23 to $24 per 
1,000 feet. 


Porcelain.—Stocks are in miserable conditions, one of the 
largest jobbers reporting absolutely no tubes or knobs on 
hand. Poor shipments with no prospects of their being 
bettered seem to indicate a very acute condition in the 
near future. 


Industrial Reflectors.— Industrial plant construction 
throughout the Southeast has caused the demand for steel 
reflectors to hold up well, as manufacturers had accumu- 
lated stocks of raw material. Shipments are reported to be 
in good condition. 


Metal Molding.—The demand for this specialty is on 
the increase, owing to the substitution of metal molding 
for conduit in a number of places. As the adaptability of 
this article is more generally realized, jobbers predict an 
even greater activity. Shipments are revorted fair with 
stocks in good condition. 


Flashlights.—The popularity of flashlights continues, and 
jobbers report brisk movements in this line. Stocks are 
reported in good shape, with shipments holding up well. 


SEATTLE—PORTLAND 


Seattle jobbers and dealers as a whole are agreed that 
the month of February recorded a creditable gain in vol- 
ume of sales of house-wiring devices, domestic appliances 
and small electrical equipment. Over the same month in 
1919 an increase was noted in the sale of house-wiring 
devices, because of the daily increasing amount of new 
building occasioned by the exceptionally warm spring 
weather. 

Millions of dollars’ worth of construction work is on the 
boards of local architects, much of which has not been 
given publicity. Lumber interests recently announced a 
considerable cut in export prices, to remain in effect dur- 
ing spring and summer months, and lumbermen hope for 
an improvement in car conditions now that railroads are in 
the hands of their owners. 


Schedule Materials—The demand for house wiring and 
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appurtenances, including bells, buzzers, switches, etc., is 
increasing daily, owing to the approach of spring and unex- 
celled weather. However, shipments from Eastern fac- 
tories are not improving, and, generally speaking, stocks 
are not being replenished fast enough to avert a shortage 
in case the demand of the last two weeks continues. Prices 
are fluctuating somewhat, but no decided increase or de- 
crease has been noted. 


Ranges.—Demand from apartment-house owners and 
builders is showing continued increases. All types, as near 
as can be learned, are enjoying about equal popularity. 
However, demand from home owners has not yet been 
built up to what it was before recent price advances. Still, 
back orders are awaiting shipments from Eastern fac- 
tories. The majority of local dealers predict a record year 
in range sales. 


Washers.—Demand is increasing daily, and jobbers and 
dealers are having a hard time trying to maintain stocks. 
Prices show no particular change. 


Lamps.—Trade in all types is still brisk, although a con- 
siderable decrease in sales of industrial types is noted. 
Part of this decrease is being absorbed in the Puget Sound 
district proper by increasing sales for new residence pur- 
poses. Demand from rural communities is considerably 
heavier than usual. Stocks are in good shape. 


Motors.—Sales in fractional-horsepower motors are 
showing a slight increase, most of the demand coming from 
fruit,.fish and vegetable canneries. Demand from lumber 
mills and larger industrial plants is showing satisfactory 
increase. Shipments are coming though very slowly and 
stocks are in an unsatisfactory condition. 


SAN FRANCISCO 


Generous rains have relieved the drought and have 
slowed up building to a certain extent. The previous 
drought coupled with the post-Christmas lull has made 
counter and store business rather dull, a condition which 
will probably prevail until April. It is reported as an evi- 
dence of building activity that 1,600 buildings, principally 
dwellings, are under construction in Fresno alone. 


Lamps.—Lamp deliveries and agents’ stocks are good. 
In some cases they have required vigorous pruning. The 
white Mazdas are selling a bit more slowly than previously, 
and now that deliveries have caught up with orders, fur- 
ther missionary work will be required. Exceedingly vigor- 
ous competition exists for contracts nearing their com- 
pletion. 


Porcelain.—There is a big demand, probably 30 per cent 
greater than last year, for standard knobs and tubes, and 
this call is generally distributed in the city and country. 
Cleats are slower. Prices are steady and stocks are fair. 
The former government demand for split insulators has 
practically ceased, because of the completion of certain 
lines, together with the adoption of new apparatus, the 
possible use of wireless equipment in the forests and the 
auxiliary aéroplane patrol. 


Electric Signs.—The recently renewed activity in electric 
sign business, with its accessories, such as lamps and 
sockets, will probably be hurt by the low rainfall, which 
will necessitate a decrease in all lighting that is not abso- 
lutely necessary. The rains of the past week, however, 
have improved the situation. 


Washing Machines.—Electric washing machines are now 
selling for $160 in the swinging-wringer style and $150 in 
the stationary-wringer style in the majority of standard 
makes. Various manufacturers in regular rotation have 
been short of stock, but delivery conditions are now better. 


Ranges and Water Heaters.—The Great Western Power 
Company is staging a campaign over its system embracing 
lines through the north central portion of the state to San 
Francisco. The Hughes ranges will be standardized, and 
a 3-cent rate for ranges and a $2.50 flat rate for water 
heaters will be given. The Standard Oil Company intends 
to equip its new tankers with large ranges with a maximum 
demand of 22 kw.-hr. bake ovens, griddles and other large 
equipment. 
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Electric Cord Coiler 


A piece of spring wire so fabricated 
that it will hold electric iron or telephone 
cord up and out of the way of the 
user is being marketed by D. C. Hughes 
& Company, Chicago, under the name 





KEEPS CORD OUT OF THE WAY 


of the “Elektro” electric cord coiler. 
The illustration shows how the spring 
holds the cord and prevents it from 
becoming twisted or interfering with 
the operation of the device. 


Precision Portable Potentiometer 


A portable precision potentiometer 
to permit the measurement of all 
electromotive forces met with in py- 
rometry has been developed by the 
Brown Instrument Company, Philadel- 
phia, Pa. 

This instrument is also adapted 
for checking millivolt meters and po- 





FOR USE IN PYROMETRY 


tentiometers and measuring the voltage 
of thermocouples. A cadmium-sulphate 
cell having an unsaturated solution, a 
negligible temperature coefficient, and 
conforming with the recommendations 
and specifications of the Bureau of 
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Standards, is supplied. These cells are 
aged by the makers before being sent 
out. The current for the main circuit 
is supplied by a dry battery. This 
potentiometer has a drum wire of 150 
ohms resistance, and the total instru- 
ment’s resistance for 50 millivolts is 
approximately 4,000 ohms. This is 
gradually reduced to a minimum of 
about 3,400 ohms when the dry cell is 
exhausted. A double-pivoted galvan- 
ometer is used with a guaranteed 
sensitivity of 2.8 megohms. The stand- 
ard types are made for 25, 50, 75 and 
100 millivolts full scale. Special ranges 
can be supplied up to 1 volt. The in- 
strument weighs 14 lb. and measures 
103 in. x 9 in. x 634 in. 


Fan Constructed to Lessen 
Blade Humming 


A new style of blade designea to 
eliminate as far as possible the metal- 
lic humming of fan motors is being 
furnished on the 16-in. fans, both 
alternating and direct current, of the 
Eck Dynamo Motor Company, Belle- 
ville, N. J. These blades have two 
pairs of symmetrical leaves which from 
the front look exactly like ordinary 
fans. They are mounted, however, on 
a spider or fan hub with a distance 
piece between the two pairs of leaves, 
so that when rotating they travel in 
two different planes. The effect, it is 
said, is to reduce considerably the blade 
humming. This innovation is confined 
to the 16-in. fans, because, the maker 
says, it is in that size that the humming 
is most objectionable. 





Automatic Metal Feed for 
Are Welding 


A device for automatic arc welding 
designed to secure a more steady arc 
is soon to be put on the market by the 
General Electric Company, Schenec- 
tady, N. Y., for use with a regular 
welding set and to take the place of 
the hand-controlled electrode. It con- 
sists of a pair of rollers, called feed 
rolls, driven by a small direct-current 
motor, which deliver to the are a steady 
supply of wire and automatically main- 
tain a fixed working distance. The 
whole is controlled from a small panel. 
The welding head is held by a suit- 
able support with a certain amount of 
hand-regulated adjustment and consists 
of a steel body carrying feed rolls and 
straightening rolls, both adjustable for 
various sizes of wire. Three gear 
ratios are obtainable. The control 
panel carries an ammeter and volt- 
meter for the welding circuit, as well 
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as rheostats, a control relay and the 
contactors and switches for the feed 
motor. It is possible to start and stop 
by a pendant push button, but adjust- 
ment of the feed conditions must be 
made from the panel. The adjustment 


FEEDS WELDING METAL AT 
DIFFERENT SPEEDS 


for are conditions by regulation of the 
speed of the feed motor as the arc 
voltage varies is taken care of by the 
panel equipment. The whole apparatus 
is mounted on a base designed to be 
bolted to a support. 


Washer with Centrifugal Wringer 


A washing machine in which the 
clothes are dried by centrifugal force 
has been developed by the Home Util- 
ities Company, 17 North State Street, 
Chicago. The washing is done by three 
suction cups which rise and fall, com- 
pressing and releasing the clothes. 
A gas heater keeps the water warm 
while washing. When washing is 
completed the water is drained and the 





CENTRIFUGAL WRINGING UTILIZED 


clothes are dried by centrifugal action 
without removing from the machine. 
The capacity of the machine, which is 
known as the “Klymax vacuum 
washer,” is eight sheets. It is equipped 
with a belt-connected 4-hp. motor. 
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THE SUNBEAM ELECTRIC MANU- 
FACTURING COMPANY, Evansville, Ind., 
has increased its capital stock from $250,- 
000 to $275,000. 


THE FLEXIBLE STEEL LACING 
COMPANY, Chicago, has announced plans 
for the building of a one story factory 
building, 200 ft. x 200 ft., on Polk Street, 
to cost $200,000. The greater part of the 
space will be used in the manufacture of 


the ‘‘Flexco-lox” lamp guard. 
THE AUTOMATIC ELECTRIC FAUCET 
COMPANY, INC., has moved from San 


Francisco to 2927 Newbury Street, Berke- 
ley, Cal. 

H. E. STOCKER, who, for a number of 
years was production manager of the Fort 
Wayne Works of the General Electric Com- 
pany, has become general manager of Roth 
Brothers & Company, motor manufacturers, 
1400 West Adams Street, Chicago. For the 


H, E. STOCKER 


twenty-three years preceding June, 1918, 
Mr. Stocker was connected with the General 
Electric Company. Starting with a gram- 
mar-school education, he entered the Lynn 
plant of the General Electric Company as 
an office boy and rose to positions of in- 
ecreasing responsibility until in 1916 he 
became production manager of the Fort 
Wayne plant. In June, 1918, he became 
general manager of the International Clay 


Machinery Company, Dayton, Ohio. Re- 
cently Roth Brothers’ & Company have 


developed their business into a wider field 
of motor application, and the addition of 
Mr. Stocker’s abilities to this long-estab- 
lished organization will greatly supplement 
its strength. New facilities are being pro- 
vided for the manufacture of a greater 
output. 

THE MATERIAL HANDLING MA- 
CHINERY MANUFACTURERS ASSOCIA- 
TION at its annual meeting and conven- 
tion in New York City on Feb. 26 and 27, 
elected to its board of governors for the 
coming year H. M. Standart of the North- 
ern Engineering Works, D. V. Jenkins of 
the Watson Elevator Company, Roy Owens 
of the Lakewood Engineering Company, C. 
W. Miller of the Jeffrey Mfg. Company, W. 
H. Merrill of the Lamson Company, G. O. 
Helmstaedter of the Hyatt Roller Bearing 
Company and T. Robins of the Robins Belt 
Conveyor Company. The officers of the 
association will be elected by the board of 
governors at a later date. 


WILLIAM M. ANDREW has resigned as 
general secretary of the Canadian Associ- 
ated Manufacturers of Electrical Supplies 
and the Canadian Electrical Supply Jobbers’ 
Association, and from the Ontario Associa- 
tion of Electrical Contractors and Dealers, 
in order to take up commercial and engi- 
neering work with a prominent American 
company. The two former associations 
were organized in March, 1919, and Mr. 
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Andrew took up the work of general secre- 
tary in June. Since that time these two 
associations have made considerable prog- 
ress and are accomplishing good results for 
co-operation and standardization. The best 
results obtained have been the better rela- 
tions which exist between these two 
branches of the industry since their organi- 
zation and also among the various individ- 
ual firms inside both associations. Mr. 
Andrew is a native of Cincinnati, Ohio, and, 
after being graduated from the Massachu- 
setts Institute of Technology, became asso- 
ciated with the General Electric Company, 
where his activities were directed chiefly in 
the electrification of railways. After a few 
years he left the General Electric Company 
to do electric railway development work 
with the Canadian Westinghouse Company, 
Ltd., of Hamilton, Canada, and for the past 
two years he has represented the Westing- 
house interests in connection with great de- 
velopment of the Hydro-Electric Power 
Commission of Ontario, Canada. 


FRANK BECKER of the department of 
standardizing and testing, Edison Electric 
Illuminating Company of Boston, Mass., 
has resigned to join the engineering staff 
s the Hygrade Lamp Company, Salem, 
Mass. 


THE YARNALL-WARING COMPANY, 
Philadelphia, has opened a branch office 
in the Builders and Traders Exchange, 
Penobscot Building, Detroit, in charge of 
Walter G. Heacock, branch manager. 


THE WOODFIELD-THOMPSON COM- 
PANY has been formed for the purpuse of 
engaging in electrical construction work, 
with offices at 801-03 Otis Building, 
Philadelphia. 

THE WHEELER CONDENSER & ENGI- 
NEERING COMPANY, Carteret, N. J., has 
recently designed a vertically split casing 
of the tail pump for vertical jet and rec- 
tangular type counter-current condensers. 
The feature permits quick removal or in- 
spection of the pump rotor or other internal 
part. 


THE HURLEY MACHINE COMPANY, 
Chicago, has issued the first number of the 
Hurley Message, a house organ devoted to 
the sale of Hurley products. 


CHARLES EISLER, has become consult- 
ing engineer and vice-president of the 
Newark Engineering & Tool Company, 
Newark, N. J., specializing on lamp machin- 
ery. Mr. Eisler for many years was 
connected with the Westinghouse Lamp 
Company. 

THE ELECTRIC FURNACE COMPANY, 
Alliance, Ohio, has issued Vol. 1, No. 1, of 
the Electric Furnace, dated Jan. 1920. The 
journal is devoted to the development of 
the electric furnace industry. T. F. Baily 
is president, F. T. Cope is vice-president 
and R. F. Fletcher editor and advertising 
manager. 

THE R. B. COREY COMPANY, INC., 
announces the removal of its office to 1170 
Broadway, New York City. The warehouse 
will remain at 207 Fulton Street. 


J. P. LAFFERTY has left the Chicago 
office of the Robbins & Myers Company to 
take charge of the St. Louis office of the 
same company succeeding J. F. Galvin, 
who has resigned to enter the motor-man- 
ufacturing business. 

THE GREEN FUEL ECONOMIZER 
COMPANY, Beacon, N. Y., announces the 
opening of an office at 1006 Finance Build- 
ing, Philadelphia. The office will be in 
charge of W. F. Wurster, assisted by G. E. 
Kille. The company was formerly repre- 
sented in this territory by the Baker-Dun- 
bar-Allen Company. Mr. Wurster has been 
doing engineering and sales department 
work with the Green Fuel Economizer Com- 
pany for the last six years. 

THE EDISON ELECTRIC APPLIANCE 
COMPANY, Chicago, expects to have a 
downtown location on Lake Street by 
March 1. The additional quarters will 
provide 4,700 sq.ft. of floor space for a 
service station for dealers. The sales force 
will be moved to this location. Walter M. 
Fagan is district sales manager. 
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THE CONNECTICUT ELECTRIC MAN- 
UFACTURING COMPANY, Bridgeport, 
Conn., has opened a Chicago office at 431 
South Dearborn Street, in charge of L. G. 
Cushing. A stock will be carried for the 
convenience of Middle Western dealers. 

THE MAHER ENGINEERING COM- 
PANY, 30 North Michigan Avenue, Chicago, 
announces the opening of a branch office 
at 708 Schofield Building, Cleveland, Ohio, 
to handle the distribution of Erie Engine 
Works engines, Dayton-Dowd Company, 
centrifugal pumps and Galland-Henning 
hydraulic presses. The office will be under 
the management of Lincoln E. Maher. 


THE REFLECTOR & ILLUMINATING 
COMPANY, 565 West Washington Street. 
Chicago, James C. Herron, president, and 
Robert H. Davidson, secretary and treasur- 
er, has purchased and taken over from 
Frederick A. Watkins, manufacturers sales 
agent, that portion of his business pertain- 
ing to the sales agency for reflectors manu- 
factured by the Pittsburgh Reflector & Il- 
luminating Company of Pittsburgh, Pa., 
and also the fixture equipment therefor 
made by him. Said purchase includes the 
account now standing in Mr. Watkins’ 
name, and arrangements have been made 
so that it will be taken care of in due 
course of business by the purchasers named 
above. 

CHANGES IN PERSONNEL AT 
SQUARE D COMPANY.—Several additions 
and changes in the sales and advertising 
departments of the Square D Company, 
Detroit, Mich., became effective Feb. 1. 
E. A. Printz, formerly district sales man- 


E. A. PRINTZ 





ager of the Chicago territory, was made 
sales manager, A. MacLachlan continuing 
as secretary and director of distribution. 
D. M. Stone, formerly district sales man- 
ager of the Pittsburgh territory, was made 
district sales manager of the Detroit terri- 
tory. J. A. Jaques, formerly in charge of the 
New York territory as district sales manager, 
was given the district salesmanagership of 
the Pittsburgh territory, and H. W. Spahn, 
district sales manager of the Buffalo terri- 
tory, was placed in charge of New York. 
D. H. Colcord, formerly of the department 
of publicity of the Westinghouse Air Brake 
Company of Pittsburgh, was appointed 
director of research engineering. 


THE COMBUSTION ENGINEERING 
CORPORATION, New York City, has en- 
larged its facilities for handling business 
in the Philadelphia territory. The office 
of the company in this territory is in the 
Lincoln Building, and W. C. Stripe, former- 
ly of the Pittsburgh office and previously 
of the Westinghouse company, becomes 
manager of the Philadelphia district. As- 
sociated with him in that territory on the 
active selling force are C. L. Bachman, 
manager of the company’s Chicago office 
before the war, and E. F. Kuehnle, former- 
ly of the main office in New York. 


THE DIXIE ELECTRICAL EQUIP- 
MENT COMPANY has been organized in 
Atlanta, Ga., and announcement is made 
that it will handle exclusively the installa- 
tion, construction, maintenance and repair 
work on telephone intercommunicating sys- 
tems, automatic fire alarms, watchman’s 
time detectors, and automatic code-calling 


devices. A special service department on 
a contract basis is one of the company’s 
features. 


CHICAGO FUSE MANUFACTURING 
COMPANY EXPANDS.—Arthur D. Dana, 
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president. of the Chicago Fuse Manufactur- 
ing Company, announces the purchase from 
the Otis Elevator Company of the property 
at Fifteenth and Laflin Streets, Chicago, 
lll. A two-story factory building, 140 ft. 
x 360 ft., with four-story office section, 
covers the entire property. William W. 
Merrill, vice-president and treasurer of the 
company, states that the business has en- 
tirely outgrown the present quarters on 
Congress and Morgan Streets, and that 
the facilities afforded at the new location 
will furnish an extremely well equipped 
plant. The building will be remodeled to 
meet the purchaser's needs, and the layout 
will be such, when completed, as to repre- 
sent an investment of substantially $500,- 
000. It is expected that the company’s two 
plants on West Congress Street and South 
Troop Street will be transferred to the 
new location and be in operation by May 1. 


THE BLACK & DECKER MANUFAC- 
TURING COMPANY, Baltimore, Md., an- 
nounces that it has sold its South Calvert 
Street plant in Baltimore to the_ Dieffen- 
bach-Westendorff Manufacturing Company, 
manufacturer of high-class special machin- 
ery, and will discontinue making special 
machinery in an endeavor to keep up with 
the demand for electro-flaters, portable 
electric drills and electric valve grinders. 


THE PLANT ENGINEERING & EQUIP- 
MENT COMPANY, INC., New York City, 
manufacturer of the Corliss Valve steam 
trap, Mason condensation meter and other 
power and heating specialties, announces 
the opening of its twenty-sixth office to 
eare for the increasing demands for its 
products. M. W. Ehrlich, experienced in 
consulting and contracting engineering, 
will be the New Jersey manager in charge, 
with headquarters at Newark and a sub- 
office at Lyndhurst. 


LOUIS BARNETT has become sales en- 
gineer with the Multiple Electric Products 
Company, Inc., New York City. He is a 
graduate of the Massachusetts Institute of 
Technology, 09, and for the last ten years 
has been associated with the American 
Sugar Refinery of Brooklyn as_ depart- 
mental] engineer, where he has had varied 
experience with electrical apparatus. 
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WALKER & BORDMAN, formerly with 
the Frank H. Stewart Electric Company, 
Philadelphia, have started a jobbing busi- 
ness at 15 South Seventh Street, Philadel- 
phia. 


ELECTRICAL CLUB MEETING.—The 
annual meeting of the Electrical Club of 
New York was held Feb. 3 at the Hotel 
Breslin, and the following officers were 
elected to carry on the administration work 
of the club during 1920: president., J. L. 
Owen; vice-president, H. H. Kabat. The 
executive committee consists of the follow- 
ing: W. J. Drury, J. E. McClernon, Samuel 
Frost, J. D. Sweeney, P. J. McSweeney and 
W. A. Kennedy. The secretary-treasurer is 
W. J. Kreger, with offices in the Marbridge 
Building, 47 West Thirty-fourth Street. 
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ELECTRICAL PORCELAIN PRODUC- 
TION DEVELOPING IN JAPAN.—One of 
the newer developments in the pottery 
industry is the manufacture of electrical 
accessories in connection with the rapidly 
expanding electrical industry in Japan. The 
large high-tension insulators demanded by 
hydro-electric development are made _ both 
in large factories, such as the great Mori- 
mura plant at Nagoya, and also by small 
individual workshops (on sub-contracts) in 
villages. Smaller white porcelain goods, 
insulators, cleats, rosettes, etc., are for the 
most part manufactured in Japan in the 
households alongside of dolls and teapots. 
They are molded in plaster of paris molds, 
with a lavish expenditure of time and 
energy, from clay purchased ready for 
working, and are then fired in community 
kilns. With practically no overhead, such 
small manufacturers are able to compete 
successfully with modern factories. In fact, 
one large establishment which put in an 
insulator factory has been undercut in price 
by the small independent potters to such an 
extent that it has almost ceased to do 
business. 
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i] Foreign Trade Opportunities |: 


Following are listed opportunities to en- 
ter foreign markets. Where the item is 
numbered, further information can be ob- 
tained from the Bureau of Foreign and 
Domestic Commerce, Washington, by men- 
tioning the number. 

A dyeing establishment in France (No. 
31,807) desires to secure a special electrical 
apparatus which verifies and controls dur- 
ing the night the colors dyed with aniline 
products, producing the same results eob- 
tained by sunlight. 


An American firm (No. 31,814) having 
branches in Egypt and Greece desires to 
secure agencies for the sale in the Levant 
of electrical supplies. 

A firm in Spain (No. 31,817) desires to 
secure agencies on commission for the sale 
of electrical materials. 


A company in England (No. 31,859) de- 
sires to purchase motors for use in the con- 
struction of electric vehicles, in quantities 
of from five to twenty per week, sizes 4, 6 
and 8 hp., and with voltage of 88 for lead 
batteries and 60 for Edison batteries; the 
motors to be in every way suitable for 
traction purposes and to be capable of giv- 
ing three times the normal torque at one- 
half speed for ten minutes, to have the 
highest possible efficiency from half load to 
200 per cent overload, and to be fitted with 
ball bearings and totally inclosed. 


A commercial agent from Italy (No. 31,- 
863) is in the United States for a short 
time and desires to secure an agency for 
the sale of electrical goods and supplies. 

The electrical department of a machin- 
ery and supply company in Mexico (No, 
31,864) desires to receive information as to 
base prices of wire and cable, with dis- 
count, and the added amounts for size, 
stranding, insulation, reels, etc. 

A company in India (No. 31,891) desires 
to purchase and secure an agency for 
electrical novelties. 

A commercial agent in Morocco (No. 
31,894) desires to secure the representa- 
tion of manufacturers and exporters for 
the sale of telegraph and telephone poles. 

A commercial agent in the Levant (No. 
31,926) desires to enter into communication 
with American firms for the importation of 
materials and furnishings for electric light 
installations, and street railways. 

A merchant in France (No. 31,931) de- 
sires to purchase electric appliances, 








: Trade Publications : 
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CIRCUIT BREAKERS. — Bulletin No. 
47,444, superseding bulletin No. 47,405, has 
been issued by the General Electric Com- 
pany of Schenectady, N. Y., descriptive of 
its type FK-5 oil circuit breaker up to 
7,500 volts. 


FARM EQUIPMENT.—In bulletin No. 
35 the Delta Star Electric Company of Chi- 
cago describes the high-tension outdoor- 
unit type of farm power and lighting equip- 
ment, together with some larger outdoor 
substations. 

STOKERS.—In circular 1615, which is a 
seventy-six-page booklet, the Westinghouse 
Electric & Manufacturing Company, East 
Pittsburgh, Pa., describes its underfeed 
stokers. 


BRAKES.—The Cutler-Hammer Manu- 
facturing Company, Milwaukee, Wis., has 
revised and reprinted booklet A, descriptive 
of its motor-operated brakes for alternat- 
ing-current service. 

MAGNETIC SEPARATOR.—The Cutler- 
Hammer Manufacturing Company, Milwau- 
kee, Wis., has revised and reprinted book- 
let F, descriptive of its magnetic separa- 
tor. 

UNDERGROUND CONDUIT.—The Chi- 
cago Stone Conduit Company, Chicago, in 
a small folder describes its different types 
of stone duct. 


WASHING MACHINES.—The “Modern 
Home” Washer, designed to fit into any 
washtub, is described in a folder issued by 


the Home Devices Company, New York - 


City. 
WASHING MACHINES. — The “Gold 
Seal” Washer is described in a recent folder 


put out by the Philip Smith Manufactur- 
ing Company, Sidney, Ohio. 





VoL. 75, No. 10 


TRANSFORMERS.—Bulletin No. 200, 
recently issued by the Packard Electric 
Company, Warren, Ohio, describes its line 
of distribution transformers. 

TRANSFORMERS.—The Packard Elec- 
tria Company, Warren, Ohio, describes in 
bulletin No. 202 its series regulating trans- 
formers for series street lighting. 

MOTORS.—In bulletin No. 200 the Elec- 
tro Dynamic Company, Bayonne, N. J., de- 
scribes type A, form K, polyphase induc- 
tion motors. 

APPLIANCES.—In a recent bulletin the 
Pelouze Manufacturing Company, Chicago, 
describes its line of electric heating appli- 
ances in addition to its line of scales. 

FIXTURES.—The Reflectolyte Company 
is describing in a recent folder its new 
lighting unit, known as the ‘“‘Supreme Re- 
flectotyte.” 

LAMP GUARDS.—In a recent folder 
Harvey Hubbell, Inc., Bridgeport, Conn., 
describes its line of lamp guards. 

FANS.—Westinghouse Electric & Manu- 
facturing Company, East Pittsburgh, Pa., 
has just released its 1920 fan sales promo- 
tion catalog, in which are included dealer 
helps. 

CONDENSITE.—The Condensite Com- 
pany of America, Bloomfield, N. J., has re- 
cently put out a booklet relative to plas- 
tic molding of ‘‘condensite.” 

ELEVATORS.—The Link-Belt Company 
of Chicago has issued books Nos. 380 and 
375 relative to its line of electric hoists, 
overhead cranes and conveyors. 

HOODS.—Bulletin No. 37, superseding 
bulletin No. 22, has been issued by the 
Reynolds Electric Company of Chicago 
relative to its line of color hoods for elec- 
tric sign lamps. 
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New Incorporations 





THE M. W. KELLOGG COMPANY, 117 
Westside Avenue, Jersey City, N. J., manu- 
facturer of general power plant equip- 
ment, piping, etc., has filed articles of in- 
corporation under Delaware laws with a 
capital of $15,770,000. 

THE DUPLEX ROTOR ENGINE COM- 
PANY, Newark, N. J., has been incorpor- 
ated by R. F. Anthony, Hugh C. Barrett 
and Michael Sugrue, Jr. The company is 
capitalized at $125,000 and plans to manu- 
facture and deal in engines, etc. 

THE CONSUMERS’ ICE & LIGHT 
COMPANY, Magnolia, Ark., has filed ar- 
ticles of incorporation with a capital of 
$75,000 to operate a local electric light and 
ice-manufacturing plant. W. W. Sorrels is 
president and W. R. Gantt, secretary- 
treasurer. 

THE P. T. HENRY COMPANY, Phila- 
delphia, Pa., has been incorporated under 
Delaware laws with a capital of $100,000 
to manufacture electric lamps, ete. P. T. 
and E. R. Henry and Thomas J. Leslie, 
Philadelphia, are the incorporators. 

THE SNYDER UTILITIES COMPANY 
has been incorporated with a capital of 
$50,000. Its purpose is to construct and 
operate public utility plants at Snyder 
The incorporators are D. P. Yonker, W. B 
McCormick and E. P. Johnson. 

THE CONSUMERS’ LIGHT & FUEL 
COMPANY has_ been’ incorporated here 
with a capital of $50,000. The incorpora- 
tors are L. S. Johnson, H. M. Handsby and 
©. ‘i. Crypeup. 

THE PARR ELECTRIC COMPANY, 77 
Warren Street, New York, N. Y., jobbers. 
have been incoporated with 2,000 share 
of common stock and an active capital of 
$10,000. The incorporators are J. E. Tracy, 
R. F. Shephard and I, M. Payne. 

THE KAYENN MANUFAFCTURING 
COMPANY of New York, N. Y., has been 
incorporated with a capitalization of $30,- 
000 to manufacture electrical equipment. 
The incorporators are E. R. Greenstein, 2. 
Spector and C. H. Levitt. 

THE WINDALL-WAGNER MANUFAC- 
TURING COMPANY, of Shelbyville, Ind., 
has been incorporated with capital of $150.- 
000 to manufacture furniture. The incor- 
porators are Carl W. Tindall, Paul S. Ra- 
gan and Arthur. Wagner. 

THE ELWELL-PARKER ELECTRIC 
COMPANY, of Cleveland, Ohio, has been 
chartered with a capital of $700,000 to 
manufacture many kinds of electrical sup- 
plies. The incorporators are C. F. Beavis, 
J. M. Garfield, J. P. Wood, W. B. Coakley 
and R. C. Hyatt. 

THE MIAMI ELECTRIC COMPANY, of 
Troy, Ohio, has been chartered with a capi- 
tal of $10,000 to deal in electrical supplies 
of all kinds. The incorporators§ are 
Herzstam, H. W. Shelby, Earl Wiley, R. 
A. Myers and R. E. Shelby. 
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New England States 


MOUNT DESERT ISLAND, ME.—A new 
electric transmission station (Specincation 
4133) will be erected by the Bureau of 
Yards & Docks, Navy Department, Wash- 
ington, D. C., at the local yard. The cost 
is estimated at about $20,000. C. W. Parks 
is chief of the bureau. 

BRADFORD, N. H.—The Bradford Light 
& Power Company contemplates the in- 
stallation of new meters. C. E. Hadley is 
the general manager. 

FALL RIVER, MASS.—Ground has been 
broken for the proposed addition to the 
power plant of the King Philip Mills, 372 
Milburn Street. The cost is estimated at 


$50,000. The McNally Construction Com- 
pany, 86 Main Street, is contractor. 
HARTFORD, CONN.—Plans are under 


consideration by the Board of Fire Commis- 
sioners for the erection of a new machine 
shop for municipal service, to cost about 
$125,000. 


Middle Atlantic States 


BELFAST, N. Y.—The Town Board has 
adopted the petition of the taxpayers for 
establishing a lighting district within the 
village. It is proposed to enter into a con- 
tract with the Genesee Valley Power Com- 
pany to furnish electric lighting service. 

BUFFALO, N. Y.—Large quantities of 


electrical and mechanical equipment will 
be required by the Philadelphia Rubber 
Works, Akron, Ohio, in connection with 
the proposed new plant at Buffalo. The 
works will comprise a group of factory 
buildings, including main manufacturing 
plant, power plant for works operation, 


administration building and auxiliary struc- 
tures. The cost including machinery and 
equipment, is estimated at about $1,000,000. 
The Austin Company, Euclid Avenue, Cleve- 
land, Ohio, is engineer. 

CLARENDON, N. Y.—The Public Service 
Commission has granted the Western Util- 
ities Company of Medina permission to 
construct and operate an electric lighting 
plant in the town of Clarendon under a 
franchise granted by the local authorities. 

HADLEY, N. Y.—The Public Service 
Commission has granted the Hadley Light 
& Power Company authority to operate an 
electric light plant in Hadley. The com- 
pany was also given permission to take over 
the local electric plant owned by Joseph 
Gatti. Extensions and improvements, it is 
understood, are contemplated to the system. 


JAMESTOWN, N. Y. — Bonds to the 
amount of $250,000 have been voted for 


extensions and improvements to the munici- 
pal electric light plant. 
MARCY, N. Y.—Bids will be received by 


the State Hospital Commission, Capitol, 
Albany, N. Y., until March 17 for con- 
struction, heating, sanitary and electrical 
work of mortuary and laboratory, and ac- 


commodations for tubercular patients, Utica 
State Hospital (Marey Division), Drawings 
and specifications may be obtained at the 
Department of Architecture, Capitol, Al- 
bany. L. F. Pilcher, Capitol, Albany, is 
state architect. 

NEW YORK, N. Y.—Bids will be received 
at the office of the supervising architect, 
Treasury Department, Washington, D. C., 
until March 18 for furnishing and installing 
lighting fixtures in the United States Assay 


Office in New York. 
NEW YORK, N. Y.—Ground has been 


broken by the Knickerbocker Ice Company 
1480 Broadway, for the construction of its 
proposed new ice-manufacturing plant on 
Willis Avenue, near Old Counter Road, 
Mineola, L. I. Considerable refrigerating 
apparatus and electrical machinery will be 
required. 

NIAGARA FALLS, N.Y. — Plans have 
been prépared by the United States Light & 
Heat Corporation, 3215 Highland Avenue, 
manufacturer of electric batteries, etc., for 
a new addition to its plant, about 80 ft. x 
100 ft. Mills, Rhines, Bellman & Nordoff, 
Ohio Building, Toledo, Ohio, are engineers 
for the company. 

POTSDAM, N. Y.—The construction of a 
hydro-electric plant in Potsdam is under 
consideration. A. Kuyle of Monticello is 
reported interested. 

SODUS, N. Y.—Plans have been prepared 
by the Wayne Power Company for exten- 
sions and improvements to its system, in- 
cluding the erection of 44 miles of trans- 
mission lines and the installation of new 
equipment at its plant, to cost about $91,- 
500. The company has applied to the Pub- 
lic Service Commission for permission to 
to issue bonds for this amount to cover cost 
of the proposed improvement. 
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Construction 


News 


Projects, Plans, Bids and Contracts, 
Contemplated or Under Way 


SYRACUSE, N. Y.—The Dyneto Electric 
Company, 301 Wolf Street, is contemplating 
the construction of a new factory and office 
building at Park and Wolf Streets. The 
company manufactures electric starting and 
lighting systems for automobile _ service. 
Ford, Bacon & Davis, 115 Broadway, New 
York, are engineers, 

WATERTOWN, N. Y.—The H. H. Bab- 
cock Company, Factory Square, contem- 
plates the construction of a power house 
and tailrace, and installation of a new gen- 
erator. The cost is estimated a. awvut 
$100,000. 


BAYONNE, N. J.—Foundations have been 
completed in connection with the con- 
struction of a new power plant and laundry 


building at the Bayonne Hospial, East 
Thirtieth Street, near City Hall. In con- 
nection with other work at the institution 


the project is estimated to cost $250,000. 
The Franklin-Rocks Company, 354 West 
Twenty-fourth Stret, New York, is the con- 
tractor. 

ELIZABETH, N. J.—Contract has been 
awarded to H. Wilhelms & Son, 803 East 
Jersey Street, by the Consumers’ Ice & Cold 
Storage Company, 1079 East Grand Street, 
for the construction of the new addition 
to its ice manufacturing plant. Refriger- 
ating apparatus and electrical machinery 
will be installed. The cost is estimated at 
$46,000. 

KEYPORT, N. J.—Plans are under con- 
templation by the Monmouth Lighting Com- 
pany for improvements in its power station 
at Keyport, including the installation of 
turbine unit and improvements in condenser 
equipment and auxiliary apparatus. 

NEWARK, N. J.—Considerable electrical 
and mechanical equipment will be required 
in connection with the proposed new local 
plant of the Murray Motor Car Company, 
19 West Forty-fourth Street, New York, 
to be located at Frelinghuysen Avenue and 
McClellan Street. Plans for the works have 
been completed, and these will comprise four 
factory buildings for general manufacturing 


operations. The cost of the plant is esti- 

mated at $400,000. Henry Y. Rosensohn, 

800 Broad Street, Newark, is architect. 
BATH, PA.—The power plant at the 


works of the Penn Allen Cement Company 
near Bath was wrecked on Feb. 5, severely 


damaging machinery and equipment, The 

loss is estimated at about $100,000. 
BETHLEHEM, PA.—The Fritch Coal 

Company is contemplating the installation 


of new electrically operated loading ma- 
chinery at its Stahr yards, to have a capac- 
ity of about 20,000 tons. 

HERSHEY, PA.—Foundation work has 
been completed in connection with the con- 
struction of the proposed addition to the 
Hershey Chocolate Company. The buildings 
will include a main manufacturing plant, 
100 ft. by 400 ft., five stories, and a power 
plant, 130 ft. by 140 ft., one story. The cost, 
including machinery and equipment, is 
estimated at about $500,000. A. C. Wood, 
1411 Walnut Street, Philadelphia, Pa., is 
contractor. 

PHILADELPHIA, PA.—The Department 
of Public Works, John C. Winstead, direc- 
tor, has had plans prepared for the erection 
of a new ash-handling plant at the munic- 


ipal pumping station at Torresdale, Pa., 
to cost about $20,000. 

BALTIMORE, MD.—The New Annex 
Advisory Commission has submitted a re- 


port caljing for an appropriation of $1,000,- 


000 for improvements in the lighting sys- 
tem and underground conduit systems, 
covering approximately 230,000 lineal ft. 


of trunk conduits and 200,000 lineal ft. of 
lateral conduits. 

BALTIMORE, MD.—Considerable electri- 
eal and mechanical equipment will be re- 
quired in connection with the proposed ad- 
ditions and improvements at the Sparrows 
Point (Baltimore) plant of the Bethlehem 
Steel Corporation, plans for which are now 
under way. The work will include the 
erection of sheet-metal shop, joiner shop, 
pipe shop and auxiliary structures, as well 
as a large power plant. 
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BLUEFIELD, W. VA.—The capital stock 
of the Appalachian Power Company has 
been increased from $8,050,000 to $12,000,- 
000. 


ELKINS, W. VA.—Plans are being pre- 
pared for the installation of a new electric 
light plant and waterworks system. The 
Roberts Engineering Company of Charles- 
ton is consulting engineer. 


NORFOLK, VA.—Preparations are being 
made by the Norfolk Shipyards Corpora- 
tion for shipbuilding plant in Norfolk. The 
plans provide for twenty shops and con- 
struction buildings, including machine shop, 
foundry, woodworking and power plant and 
two drydocks. A marine railway will also 
be built. Benjamin Lowenberg is president. 


PETERSBURG, VA.—Electriec equip- 
ment, including motors for individual drive, 
will be installed in the proposed new plant 
of the Petersburg Silk Hosiery Corporation, 
recently incorporated with a caprtal of 
$500,000. The proposed plant will have a 
capacity of about 1,800 dozen pairs of hose 
daily. Edwin S. Bayer is president and 
Arthur G. King treasurer. 


PORTSMOUTH, VA.—The City Council 
has instructed W. B. Bates, manager, to 
prepare estimates of the cost of the pro- 
posed extension to the ornamental lighting 
system on High Street from Chestnut 
Street to the Belt Line, and also extension 
- the system for two blocks on Crawford 
Street, 


North Central States 


DETROIT, MICH.—Plans have been pre- 
pared by the American Electrical Heater 
Company, 1351 Woodward Avenue, for the 
erection of a two-story and basement plant, 
30 ft. by 130 ft., on Conner Avenue, Ham- 
tramck, Mich. The company manufactures 
electric heating and cooking appliances. 


STURGIS, MICH.—At an election to be 
held March 18 the proposal to issue $100,- 
000 in bonds for extensions to the municipal 
electric light plant will be submitted to the 
voters. 


CINCINNATI, OHIO — The Cincinnati 
Steel Castings Company, it is reported, is 
contemplating the installation of an elec- 
tric furnace. 


HAMILTON, OHIO—Plans, it is under- 
stood, are being prepared for a new munic- 
ipal electric light plant, for which $650,000 
in bonds have been voted. 


SHELBY, OHIO — The Huron Valley 
Light & Power Company jis contemplating 


the erection of a high-tension transmission 
line from Shelby to Plymouth. The pro- 
posed line will supply electricity in Ply- 
meee Greenwich, Willard, Shiloh and other 
villages. 


GUTHRIE, KY.—The South Kentucky 
Power Company contemplates construction 
of transmission line from Lebanon, Tenn. 
to Watertown. Wire and transformers 
have already been purchased. A. F. Trimble 
is the manager. 


HAZARD, KY.—The Kentucky and West 
Virginia Power Company, Hazard, contem- 
plates the erection of a transmission line 
to Rockhouse Creek. W. F. Ficklen, Jr., 
is manager. 


STANFORD, KY.—The Stanford Water, 
Light & Ice Company contemplates con- 
struction of 20 miles of transmission line 
to serve two towns. B. T. Penny is secre- 
tary-treasurer. 


ANDERSON, IND.—Preliminary plans 
are being prepared by the city for the 
erection of a new municipal electric power 
plant. Joseph Essington is city clerk; 
Charles Brossman, 1503 Merchants Bank 
Building, Indianapolis, is engineer. 


DECATUR, IND.—The city of Decatur 
has taken bids for the erection of a new one- 
story brick and concrete power plant, about 
82 ft. by 92 ft., to be used for municipal 
service. The cost, including machinery and 
equipment, is estimated at about $150,000. 
D. McNaughton, Lincoln Life Building, 
Fort Wayne, is consulting engineer. 


INDIANAPOLIS, IND.—Pians have been 
completed by the Indianapolis Power & 
Light Company for an addition to its power 
plant, to cost about $75,000. 


CARROLLTON, ILL.—The construction 
of a municipal electric light plant in Car- 
rollton is under consideration. 


QUINCY, ILL.—Extensions to the orna- 
mental lighting system are under cuusidera- 
tion by the City Council. 
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KOHLER, WIS.—Extensions to the elec- 
tric lighting system are under consideration 
by the village officials. 

MIDDLETOWN, WIS.—The installation 
of a municipal electric light plant in Mid- 
dietown is under consideration. 

MILWAUKEE, WIS.—H. C. Scnrenk, 501 
Water Street, has had plans prepared for 
alterations and improvements in the light- 
ing plant on East Water Street, including 
the erection of an extension to the present 
building. 

MILWAUKEE, WIS.—Geuder, Paeschke 
& Frey, Fifteenth and St. Paul Streets, 
have had plans prepared for the construc- 
tion of a new power plant at their works, 
about 75 ft. by 100 ft. The cost including 
equipment is estimated at about $150,000. 
Cahill & Douglas, 217 West Water Street, 
are engineérs. 

MILWAUKEE, WIS.—Bids are being re- 
ceived by the Milwaukee Electric Railway 
& Lighting Company for construction of five 
one-story power plant buildings, to be 
erected at St. Francis, to cost about $500,- 
000, R. S. Pinkley is engineer of way and 
structures. 

SHAWANO, WIS.—Plans are under con- 
sideration to purchase energy to operate 
the municipal electric light plant from the 
Central Wisconsin Power Company. Paul E. 
Capraro is manager of the municipal 
plant. 


SHEBOYGAN, WIS.—The Northern Fur- 
niture Company has decided to equip its 
entire plant, including the additions now 
under construction, for electrical operation. 
A new Ames uniflow engine directly con- 
nected to a General Electric generator will 
be installed. Otto Knabe is chief electrical 
engineer. 


ASBY, MINN.—Bonds to the amoune vr 
$20,000 have been voted for the installa- 
tion of an electric lighting system in Asby. 

AURORA, MINN.—The Water and Light 
Commission contemplates the installation of 
two boilers and one 312-kva. generating 
unit. C. Juhlin is the engineer in charge 
of the power station. 


FAIRMONT, MINN.—The Council has 
engaged Silas Jacobson, architect, Endicott 
Building, St. Paul, to prepare plans for a 
new power plant. 

GOOD THUNDER, MINN.—The Good 
Thunder Electric Company contemplates 
the erection of 23 miles of transmission 
lines from its substation to the hydro-elec- 
tric plant. F. H. Griffin is secrevury. 


HEIBERG, MINN.—The J. F. Heiberg 
Electric Light & Power Company will install 
a 125-kw. umbrella-type generator with 
waterwheel and erect a three-phase trans- 
mission line to Ulin, Minn., a distance of 
15 miles. J. F. Heiberg is manay,er. 


MILROY, MINN.—The Milroy Electric 
Light & Power Company contemplates the 
construction of a transmission line into the 
country districts. C. F. Boyer is manager. 

WAUBUN, MINN.—The Waubun Electric 
Light Company contemplates changing its 
system from direct to alternating current. 
L. A. Fancher is president. 


BUNCETON, MO.—The Bunceton Ice, 
Light & Fuel Company contemplates the 
construction of additional transmission 
lines. W. K. Simmons is manager. 

LINCOLN, MO.—The Lincoln Light Com- 
pany contemplates the installation of a 
10-hp. engine, and a 5-kw. generator. I. T. 
Sterrett is superintendent. 

LEADVILLE, MO.—The St. Joseph (Mo.) 
Lead Company contemplates the construc- 
tion of a new 5000-kw. steam-driven elec- 
tric power plant in Leadville. The cost 
is estimated at more than $500,000. 

NOVINGER, MO.—The Merchants’ Light 
& Power Company contemplates the instal- 
lation of a new 150-kva. generating unit. 
Cc, H. Charlton is secretary and treasurer. 

ST. LOUIS, MO.—Bids will be received 
at the office of the supervising architect, 
Treasury Department, Washington, D. C., 
unitl March 16 for remodeling the United 
States Appraisers Stores, including plumb- 
ing, electrical work, ete, in St. Louis. 
Former bids rejected. 

GRAND FORKS, N. D.—Bids wui we re- 
ceived by the Industrial Commission of 
North Dakota, Bismarck, until March 15 
for construction of flour mill of from 2,009 
to 3,000 barrel capacity; elevator of 1,500,- 
000 bushels capacity and office building, 40 
ft. by 160 ft., eight stories. The cost of the 
project is estimated at about $1,000,000. 
The Pillsbury Company, Metropolitan Life 
Building, Minneapolis, Minn., is engineer. 

AVOCA, NEB.—tThe installation of an 
additional engine and generator in the 
municipal electric light plant is under con- 
sideration. L. W. Fahknestock is manager 
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BARTLEY, NEB.—The Municipal Elec- 
tric Light Department is considering the 


erection of 27 miles of transmission line. 
J. A. Finnegan is manager. 


CHAPPELL, NEB.—Plans are under way 
for the installation of a new 200 to 250- 
hp. oil engine in the municipal electric 
light and water plant this spring. C. P. 
Tschabrun is manager. 


CROFTON, NEB.—C. G. Lamson has 
been awarded contract for construction of 
the municipal electric light plant. 


KIMBALL, NEB.—The city contemplates 
the installation of a 200-hp. type “Y” engine 
directly connected to the generator in the 
municipal electric plant. F. C. Overton is 
city clerk. 


MILLARD, NEB.—The Millard Light & 
Power Company contemplates the construc- 
tion of a transmission line to Chalco, Neb. 
C, W. Peters is owner. 


NEBRASKA CITY, NEB.—The Nebraska 
City Utilities Company, it is reported, con- 
templates the erection of a transmission 
line to furnish electricity in the towns of 
Dunbar, Syracuse, Unadilla, Palmyra and 
Julian from the local central station. 


OAKLEY, NEB.—Improvements are con- 
templated to the municipal electric light 
and power plant, including the installation 
of a complete steam or oil plant of 150 
hp. capacity. W. E. Day is superintendent. 


RUSHVILLE, NEB.—The Sheridan Elec- 
tric Service Company is to add approxi- 
mately 25 kw. extra capacity to its gen- 
erating capacity. The street lighting and 
residential commercial circuits are also to 
be extended. T. C. Shipley is manager. 


SCOTTSBLUFF, NEB.—The Intermoun- 
tain Railway Light & Power Company, 
Scottsbluff, contemplates the installation of 
a 750-hp. boiler and doubling the ice-plant 
equipment. J. R. Murphy is superintendent. 


SIDNEY, NEB.—The Sidney Municipal 
Service contemplates the installation of a 
new boiler and generating unit. J. E. 
Poquette is manager. 


SUPERIOR, NEB.—The Southern Neb- 
raska Power Company contemplates the 
installation of one new 650-hp. waterwheel 
and the erection of 45 miles of transmis- 
sion lines. D. Guthrie is president. 


ELK CITY, KAN.—The C. R. Long Light 
& Power Company, box 117, contemplates 
installing a 100-hp. oil engine and a 75-kva. 
generator and the construction of 8 miles 
of transmission line. J. A. Logan is su- 
perintendent. 


EMPORIA, KAN.—Bids will be received 
by the State Board Administration, Topeka, 
until March 11, for construction of power 
house, one story, 82 ft. x 110 ft., and brick 
smokestack, 35 ft. x 40 ft. The cost is 
estimated at about $70,000. R. L. Gamble, 
1415 Fillmore Street, Topeka, is architect; 
J. A. Kimball is manager. 


HIAWATHA, KAN.—Extensions and im- 
provements are contemplated by the Hia- 
watha Light, Power & Ice Company, in- 
cluding the construction of an ice-storage 
building. etc. The cost is estimated at 
about $50,000. 


KANSAS CITY, KAN.—The Water & 
Light Department, City Hall, contemplates 
installing a 6,000-kw. generator and erecting 
a 6600/13,200-volt transmission line. J. D. 
Donovan is superintendent, 


LEAVENWORTH, KAN.—The Leaven- 
worth Light, Heat & Power Company, 515 
Delaware Street, contemplates the installa- 
tion of a switchboard and other improve- 
ments. W. A. Schwerin is superintendent. 


PHILLIPSBURG, KAN.— The Phillips 
County Light & Power Company contem- 
plates the installation of a 200-hp. boiler 
and a 250-hp. steam-engine generating unit 
and the construction of 10 miles of 13,200- 
volt transmission line to Almena, Kan. F. J. 
Supuhler is manager. 

TIPTON, KAN.—The Tipton Light Com- 
pany contemplates the installation of ex- 
tension to its transmission lines and the 
erection of a larger plant. L. E. Hohl is 
manager. 


Southern States 


ATKINSON, N. C.—Arrangements are 
being made by the Atkinson Power & Light 
Company, recently organized, for the in- 
stallation of a local distributing system, to 
cost about $10,000. L. M. Thompson of 
Montgomery, N. C., is secretary and general 
manager. 

KINSTON, N. C.—It is reported that a 
power house and pipe tunnels will be con- 
structed by the Caswell Training School. 
J. A. Salter of Raleigh, N. C., is the ar- 
chitect; R. L. Blalock, Kinston, is con- 
tractor. 
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WILSON, N. C.—Plans are under con- 
sideration by the Town Commissioners for 
the construction of a new municipal hydro- 
electric power plant. The project will in- 
clude the construction of a new dam, power 
plant, outdoor transformer station, head- 
works and a 13,000-volt transmission line, 
about 4 miles long. Lee, MacEwan & Turn- 
bull, Realty Building, Charlotte, are ar- 
chitects and engineers. 


PROSPERITY, S. C.—The city is to vote 
on a bond issue of $35,000, the proceeds 
to be used for construction of an electric 
power line and installing electric lighting 
system in the city. 


WALTERBORO, S. C.—Plans are under 
consideration for improvements w_ the 
municipal electric light plant, including the 
installation of electric generating unit, 
to cost about $12,000, 


REYNOLDS, GA.—At an election to be 
held March 22 the proposal to issue $15,000 
in bonds for the construction of a municipal 
electric light plant will be submitted to 
the voters. 


TALLAHASSEE, FLA.—Bids will be re- 
ceived by the Board of Commissioners of 
the city of Tallahassee, City Hall, until 
March 10, for furnishing and erecting 
steam and gas plant apparatus. Equipment 
for steam plant is to include one 500-kw. 
steam turbine, two condensers, two 225-hp. 
water-tube boilers, superheaters, feed 
pumps, feed-water purifying system, spray 
cooling system and motor-generator set. 
Equipment for gas plant to include one 
generator, carburetor, superheater, boiler, 
scrubber, hydraulic seal, purifier, blower, 
gas-storage tanks, oil-storage tanks, pumps, 
piping, gages, etc. Specifications may be 
obtained from Mees & Mees, consulting 
engineers, Trust, Building, Charlotte, N. C., 
upon deposit of $20. A. H. Williams is 
city clerk. 


BROOKSVILLB, MISS.—A bond issue of 
$10,000 has been voted by the city for 
improvements to the light and water sys- 
tems. J. N. McMorries is town clerk. 


CRYSTAL SPRINGS, MISS.—Bonds to 
the amount of $15,000 have been voted 
for improvements to the municipal electric 
light system. 


DURANT, MISS.—The installation of a 
new 100-kw. generating unit in the munic- 
ipal electric light plant is under cousera- 
tion. J. D. Alsbury is superintendent. 


OXFORD, MISS.—The Electric Light and 
Water Commissioners contemplate the in- 
stallation of a new electric generating unit 
in the municipal electric plant and remodel- 
ing the street-lighting system. D. H. Hull 
is manager. 


SHELBY, MISS.—The Shelby Light & 
Power Company contemplates the installa- 
tion of a 170-kva. alternator directly con- 
nected to a 200-hp. oil engine. Daniel 
Bradera is manager. 


SHAW, MISS.—Extensions and improve- 
ments are contemplated to the municipal 
electric light plant and water works sys- 
tem, to cost about $30,000. 


STARKVILLE, MISS. — Extensive im- 
provements are being considered by the 
City Council to the light and water plants, 
including boiler equipment and superheater, 
stack, economizer, stoker, boiler-feed pump, 
a 160-hp. ‘‘Unaflow” engine, two 100-kw. 
generators, switchboard and air compres- 
sor. Williams & Lebby of Yazoo City, Miss., 
are engineers. 

MAGNOLIA, ARK.—The Consumers’ Ice 
& Light Company contemplates the pur- 
chase of a 250-hp. to 450-hp. engine di- 
rectly connected to generator. 


TILLAR, ARK.—Plans are being con- 
sidered by the Tillar Light & Power Com- 
pany, for the construction of an electric 
light plant. 


BOYCE, LA.—Extensions and improve- 
ments are contemplated to the municipal 
electric light plant and water works sys- 
tem for which $30,000 in bonds have been 
voted. Xavier A. Kramer of Magnolia, 
Miss., is consulting engineer, 


VINTON, LA.—At an election to be held 
on March 16 the proposal to issue $90,000 
in bonds for the purchase of the property 
of the Vinton Water, Light & Power Com- 
pany will be submitted to the voters. 


ADMIRAL, TEX.—The McEwen Manu- 
facturing Company contemplates the erec- 
tion of a power house to cost approximately 
$18,000. 


LA PORTE, TEX.—The La Porte Water, 
wight & Ice Company, recently organized 
with a capital of $13,000, is planning the 
construction of a power house, 46 ft. x 20 
ft. The building will cost about $33,000. 
The company also expects to construct a 
9-mile transmission line. J. Pfeiffer is en- 
gineer. 
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Pacific and Mountain States 


CENTRALIA, WASH.—Plans are under 
consideration by the Kane Pneumatic 
Shock Absorber Company for the construc- 
tion of a new 500-*w. power plant at 
Fords Prairie, near Centralia. 

TURLOCK, CAL.—Bonds to the amount 
of $1,280,600 have been voted for improve- 
ments to the municipal electric lighting 
system. 

VALLEJO, CAL.—Plans have been com- 





pleted by the Vallejo Electric Light & 
Power Company for the construction of 
an addition to its power plant, to cost 


about $70,000. 
WILMINGTON, CAL,—Arrangements are 
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1,330,787. INKING MECHANISM; George 5S. 
Conger, New York, N. Y. App. filed 
Feb. 19, 1919. For printing telegraphs. 


1,330,790. DriviING MECHANISM FOR VALVES 
AND OTHER Devices; Peter P. Dean, New 


York, N. Y. App. filed Oct. 1, 1917. Al- 
ternative mechanical and electrical cone 
trol. 

1,330,800. METHOD oF SECURING PLATES; 


James H. Gravéll, Brooklyn, N. Y. App. 
filed July 26, 1918. Short electrical cire 
cuit for welding ship plates. 


1,330,811. IGNITION MANIFOLD; 
nigslow, Sr., Cleveland, Ohio. 
June 12, 1918. Co-operating 
form conduit through which 
conductors pass. 


1,330,858. PROTECTIVE MEANS 
LIGHTNING; Frank A. Ford, Glenpool, 
Okla. App. filed Dec. 19, 1918. Grounded 
network around and above tank. 


,990,867. 


Otto Koe 
App. filed 
members 
electrical 


AGAINST 


REFRIGERATING APPARATUS; 


Charles C. Hansen, Forest Park, IIL 
App. filed Feb. 23, 1916. Thermostatic 
controlling mechanism for motor driv- 
ing compressor. 

1,330,877. Enectric Cooker; Frank Kuhn 
and Jay A. Hand, Detroit, Mich. App. 
filed Feb. 21, 1918. Compact heater for 


broiling, etc, 


toasting, 





No. 1,331,050—System of Electrical 


Switching 


1,330,887. INDICATOR FOR TRAMCARS 
THE LIKE FOR INDICATING STATIONS OR 
STopPING PLaAces;:®Charles W. Mallins, 


Blundellsands, near Liverpool, Eng. App. 


AND 


filed March 26, 1917. Contact completes 
circuit with trolley pole. 

1,330,904. ELEcTRIC RADIATOR; Will R. 
Savage, Omaha, Neb. App. filed April 


10, 1915. Double-threaded 
sistance, multiple series or 
combination. 

1,330,935. MEANS FOR SUPPORTING ELEC- 
TRODES IN IONIC TUBES; Frederick P. 
Driver, London, Eng. App. filed June 29, 


winding re- 
three-heat 


1918. Used in wireless telegraphy. 
1,330,941. CrGcAR LIGHTER; Nellie N. Hill, 
Moultrie, Ga. App. filed Aug. 28, 1917. 


Electric spark ignites waste. 


1,330,944. PRoGRAM CLocK; Edwin E. 


Jacobs, Ashland, Ohio. App. filed April 
29, 1919. For schools with daily 
schedule. 

1,330,952. IGNITION APPARATUS: Auguste 
V. Pellet, Chicago, Ill App. filed June 
20, 1919. Spark electrodes are opened 


electromagnetically. 


1,330,961. SPEED-CONTROLLING APPARATUS; 
Simon Sparrow, St. Louis, Mo. App. filed 
Feb. 27, 1919. Regulated and connected 
to storage battery. 


1,330,999. NON-GROUNDED OR METALLIC 
LINE-CIRCUIT SYSTEM; Raymond H. Bur- 
feind, Chicago, Ill. App. filed April 18, 
1917. Common battery for talking cir- 
cuit in automatic exchange. 

1,331,018. SEPARATOR FOR SECONDARY BAT- 

TERIES; Joseph O. Luthy, San Antonio, 

Tex. App. filed Sept. 29, 1919. Cellu- 

loid strips for spacing plates. 
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being made by the Pacific Electric Railway 
Company for rebuilding its local substation, 
recently destroyed by fire. The loss is 
estimated at about $10,000. 


Canada 


CALGARY, ALTA.—J. F. McCall, super- 
intendent of the municipal electric plant, 
has recommended the installation of a new 
motor-generator, to cost about $30,000. 


WINNIPEG, MAN.—The erection of a 
power transmission line to Morden this 
spring is under consideration by the Pro- 


vincial Power Commission. 
KINCARDINE, ONT.—The ) 
thorizing $40,000 for the installation 


by-law au- 
of 


Record of 
Electrical 
Patents 


Notes on United States Patents 
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1,331,050. System orf ELECTRICAL SWITCH=- 
ING: Elmer E. F. Creighton, Schenectady, 


N. ¥. App. filed Dec. 
disconnecting feeders. 


1,331,053. INSTRUMENT FOR USE OF MUSIC 
TEACHERS, Etc.; Bertrand de Bernyz, 
New York, N. Y. App. filed Jan. 3, 1919. 
Circuit enables comparison of pitch, vole 
ume and tone. 


31, 1917. For 


1,331,055. STARTING SYNCHRONOUS MOTORS; 
Robert E. Doherty, Schenectady, N. ‘ 
App. filed Aug. 12, 1916. Started under 
load with good torque and brought into 
synchronism smoothly. 


1,331,059. DEMAND 
Hall, Fort Wayne, 
5, 1916. Without 
gear openings. 


1,331,061. Heatine Device; John Harding, 
Detroit, Mich. App. filed Nov. 17, 1917. 
Attached to air intake of carburetor. 


INDICATOR; Chester TI. 
Ind. App. filed Sept. 
electrical contacts or 


1,331,065. RELAY MECHANISM FOR FLOW 
METERS AND OTHER Usgs; Alfred Herz, 
Chicago, Ill App. filed Dee. 20, 1917. 


Pitot tubes face in opposite directions in 
line of fluid flow. 


1,331,068. TRANSFORMER: 
nesen, Pittsfield, Mass. 
6, 1917. Interposes 
winding between an 
secondary winding. 


1,331,077. REINFORCEMENT 
WINDINGS; Walter S. Moody, Pittsfield, 
Mass. App. filed Feb. 27, 1915. ‘Trans- 
former windings protected against 
shearing. 


1,331,085. LEADING-IN ConpDUcTOR: John FH. 
Anderson, Cleveland, Ohio. App. filed 


Svend E. Johan- 
App. filed March 
radially a primary 
outer and an inner 


FOR ELECTRICAL 


Aug. 28, 1915. For incandescent lamps 
in which metals having different coeffi- 
cients of expansion from that of glass 
may be used. 

1,331,089. O1IL-CooLED TRANSFORMER 3 
Arthur F. Berry, Ealing, Eng. App. filed 
Feb. 16, 1917. Provided with cover that 


will move with expansion and contraction 
of oil. 


1,331,090. DYNAMO-ELECTRIC APPARATUS 
FOR INTERNAL-COMBUSTION' .ENGINES; 
Joseph Bijur, New York, N. Y. App. 
filed Feb. 10, 1915. Power transmission 
between gas engines and motor-gen- 
erators. 

1,331,107. SELF-PROPELLED SADIRON; Abra- 
ham M. Holtzman, Brooklyn, N. Y. App. 


99 


ae, 


filed Nov. 
iron. 


1,331,154. RECORDING SYSTEM AND APPA- 
RATUS; Richard M. Hopkins, New York, 
York, N. Y. App. filed Jan. 27, 1917. 
Separate groups of watchmen’s records 

made automatically. 


1,331,168. STARTING APPLIANCE; 
Richard, Cleveland, Ohio. App. filed Feb. 
3, 1917. Supplies an intermittent power 
impulse to starting pinion. 


1918. Heavy motor-driven 


Francois 


1,331,180. ANNUNCIATOR; Charles A. Bind- 
hammer, Chicago, Ill. App. filed Jan. 2, 
1918. Displaying advertising cards. 
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hydro-electric power has 
by the ratepayers. 
RIPLEY, ONT.—The ratepayers have ap- 
proved the by-law authorizing $15,000. for 
the installation of hydro-electric power. 


Miscellaneous 
PANAMA.—Bids will be received at the 


been approved 


office of the general purchasing officer 
of the Panama Canal, Washington, D. 
C., until March 11, for duplex pumps, 
water pumps, oil-drying and _ purifying 
outfit, oil-testing outfit, steel cable, 
ring bolts, etc. Blanks and general in- 
formation relating to this circular (1348) 


may be obtained at the above office. 





1,331,213. METHOD OF MAKING PRIMARY 
BATTERIES ; Otto BE. Ruhoff, Madison, Wis. 
App. filed June 9, 1917. Substitute for 
carbonaceous material used in depolariz- 
ing mixture. 


1,331,223. REGULATOR FOR ELECTRIC 
ERATORS; William A. Turbayne, 
Falls, N. Y. App. filed April 
Maximum current output at 
low speeds. 


1,331,234. 


GEN- 

Niagara 
22, 1914. 
relatively 


ELECTRICAL REGULA- 
TION; William L. Bliss, Niagara Falls, 
N. Y. App. filed April 17, 1914. Pre- 
determined battery voltage attained, 
after which generator is held above bat- 
tery voltage. 


1,331,287. Evectric LAMP Socket; Arthur 
L. Smith, Ashtabula, Ohio. App. filed 
Dec. 11, 1918. Free from vibrations of 
support. 


1,331,290. ALTERNATING-CURRENT MAGNET; 
Harry F. Stratton, Cleveland, Ohio. App. 
filed Oct. 14, 1918. Prevent chattering 
of armatures of magnets on pole faces. 


SYSTEM OF 


1,331,301. INCANDESCENT LAMP; William 
White, Rossville, Ga. App. filed Oct. 8, 


1918. Varied mounting and arrangement 


of filament. 





No. 1,331,290—Alternating-Current Magnet 


1,331,316. AUTOMATIC CONTROLLING DEVICE 
FOR ELECTRIC CIRCUITS; Clarence E. 
Brown, Clarksburg, W. Va. App. filed 
March 8, 1918. Automatic control of 


motor circuit used for turning the flat- 
tening stones in window-glass manu- 
facture. 

1,331,320. MIneR’s LAMP; Louis Chomier, 
St. Etienne, France. App. filed Nov. 7, 
1918. Lamp and battery separated by 


special locking device. 


1,331,345. SANITARY DEVICE FOR’ TELE- 
PHONES; Dalmacio P. Lopez, San Nicolas, 


Cuba. App. filed May 15,1919. Sanitary 
pad attached to receiver. 
1,331,355. ELectric Lamp Lock; Frederick 


J. O’Neill, Dunedin, New Zealand. App. 
filed Aug. 12, 1918. Prevents unlawful 
removal of lamp from bayonet joint fit- 
ting. 

1,331,400. STAND FoR ELEcTRIC IRONS; Emil 
Stranszky, Canal Dover, Ohio. App. filed 


March 18, 1919. Stand keeps iron at 
constant temperature. 


1,331,435. MANUFACTURE OF SILICON CAR- 
BIDE; Otis Hutchins, Niagara Falls, N. Y. 
App. filed July 15, 1919. Uniform prod- 
uct obtained. 


1,331,456. BATTERY AND DUPLEX ELEMENT 
THEREFOR; Carleton Ellis, Montclair, N. 
J. App. filed Sept. 29, 1917. Composite 
element formed. 


1,331,468. STeRILIzER; Albert H. Jessup, 
Erie, Pa. App. filed July 5, 1917. Steri- 
lizing medium electrically heated. 


1,331,469. TELEPHONE RECEIVER; Carl 
Kraft, New York, N. Y. App. filed June 
25, 1919. Watchcase for aircraft, tanks 
and headsets. 
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ALABAMA LIGHT AND TRACTION ASSOCIA- 
TION, Secretary-treasurer, J. P. Ross, Bir- 
mingham Railway, Light & Power Co. 

AMERICAN ASSOCIATION OF ENGINEERS. 
Secretary, C. E. Drayer, Nepecnauk Bldg., 
63 East Adams St., Chicago, Il. 


ELectTrRic RAILWAY ASSOCIA- 
Burritt, 8 West 


AMERICAN 
TION, Secretary, BE. B. 
40th St., New York City. 

AMERICAN ELECTROCHEMICAL 
Secretary, Prof. J. W. Richards, 
University, Bethlehem, Pa. 


SocIEertyY. 
Lehigh 


AMERICAN INSTITUTE OF CONSULTING EN- 
GINEERS, INc. Secretary, F. A. Molitor, 35 
Nassau St., New York City. 


AMERICAN INSTITUTE OF ELECTRICAL EN- 
xINEERS. Secretary, F. L. Hutchinson, 33 
West 39th St., New York City. Board of 
directors meets monthly. Sections and 
branches in the principal electrical centers 
throughout the country. Annual conven- 
tion, White Sulphur Springs, Va., June 29- 
July 2. 

AMERICAN PHYSICAL SOCIETY. Secretary, 
Dayton C. Miller, Case School of Applied 
Science, Cleveland, Ohio. 

AMERICAN SOCIETY FOR TESTING MATE- 
RIALS. Secretary-treasurer, C, L. Warwick, 
1315 Spruce St., Philadelphia, Pa. 


AMERICAN WELDING SOCIETY. 
a, 
City. 


ARKANSAS UTILITIES ASSOCIATION. Sec- 
retary, W. J. Tharp, Little Rock, Ark. 


ASSOCIATED MANUFACTURERS OF ELEC- 
TRICAL SUPPLIES. General secretary, C. E. 
Dustin, 30 East 42d St., New York City. 
Annual meeting, New York, March 18. 


Secretary, 
Forbes, 29 W. 39th St., New York 


ASSOCIATION OF EDISON ILLUMINATING 
COMPANIES. Secretary, Preston S. Millar, 
Electrical Testing Laboratories, New York 
City. ‘ 

ASSOCIATION OF IRON AND STEEL ELEC- 
TRICAL ENGINEERS. Secretary, John F. 
Kelly, Empire Building, Pittsburgh, Pa. 


_ASSOCIATION OF MUNICIPAL ELECTRICAL 
UTILITIES OF ONTARIO. Secretary, S. R. A. 
Clement, 190 University Ave., Toronto. 


ASSOCIATION OF RAILWAY ELECTRICAL EN- 
GINEERS. Secretary-treasurer, Joseph A, 
Andreucetti, Chicago & Northwestern, Rail- 
way, Chicago, Ill. Annual meeting, Chi- 
eago, Ill, Oct. 28-31. 


BRITISH COLUMBIA ASSOCIATION OF ELEC- 
TRICAL CONTRACTORS AND DEALERS. Secre- 
tary-treasurer, Capt. W. J. Conway, 406 
Yorkshire Building, Vancouver, B. C. An- 
nual meeting, Vancouver, B. C., Oct. 19. 


CANADIAN ELECTRICAL ASSOCIATION, affili- 
ated with N. E. L. A. Secretary-treasurer, 
W. Volkman, Toronto Power Company, 12 
Adelaide St., East, Toronto, Ont. 


COLORADO ELEcTRIC LIGHT, POWER AND 
RAILWAY ASSOCIATION. Secretary-treasurer, 
F. O. Safford, Denver Gas & Electric Co., 


Denver, Col. Annual convention, Glen- 
wood Springs, Col., September. 
CONFERENCE CLuB. Secretary, Sullivan 


W. Jones, 19 West 44th St., New York City. 
COMMERCIAL SEcTION, N. E. L. A. 
tary, R. H. Tillman, Baltimore, Md. 


EASTERN New YorkK SEcTION, N. E. L. A. 
Assistant secretary, J. L. Hemphill, Gen- 
eral Electric Co., Schenectady, N. Y. 


Secre- 


Evectric .Hoist MANUFACTURERS’ ASSO- 
CIATION. Secretary-treasurer, W. C. Briggs, 
Shepard Electric Crane & Hoist Co., New 
York City. 

ELECTRIC FURNACE ASSOCIATION. Secre- 
retary, Dr. C. G. Schluederberg, Westing- 
house Electric & Manufacturing Co., East 
Pittsburgh, Pa. 


ELECTRICAL MANUFACTURERS’ CLUB. Sec- 
retary, F. L. Bishop, Hartford Faience Co. 


ELEcTRICAL SuPPLY JOBBERS’ ASSOCIATION. 
General secretary, Franklin Overbaugh, 411 
South Clinton St., Chicago, DJL, Annual 
meeting, Del Monte, Cal., May 12-14 


BLECTRICAL MANUFACTURERS’ CLUB. Sec- 
retary, F. L. Bishop, Hartford Faience Co. 


ELECTRICAL SUPPLY JOBBERS’ ASSOCIA- 
TION, ATLANTIC DIVISION. Secretary, E. 
Donald Tolles, 52 Broadway, New York 
City. 

ELECTRICAL SUPPLY JOBBERS’ ASSOCIATION, 
PactFic Coast DIvIsIon. Secretary, Albert 
H. Elliot, 502 Flatiron Building, San Fran- 
cisco, Cal. 


ELECTRICAL TRADE ASSOCIATION OF CAN- 
vA. Secretary, William R. Stavely, Royal 
Irnsurat.ce Building, Montreal, Can. 


ELECTRICAL WORLD 


SCCCRHSCECHECHTCECSERETESEECHSSE TSE STHSRECERERERREREEER ER EeeEeeEEe, 
a 





Directory of 
Electrical 
Associations 


Printed in the First Issue of 
Each Month 





“os 


ELectric Power Cius. Secretary, C. H. 
Roth, 1410 West Adams St., Chicago, IL 


ELECTRIC VEHICLE SEcTION, N. E. L. A. 
Secretary, A. Jackson Marshall, 29 West 
39th St., New York City. 


EMPIRE STATE GAS AND ELECTRICAL ASSO= 
CIATION. Secretary, Charles H. B. Chapin, 
29 West 39th St.. New York City. 

FLORIDA ENGINEERING Socrery. Secre- 
tary, J. R. Benton, Gainesville, Fla. 


ILLINOIS STATE ELECTRIC ASSOCIATION. 
Secretary-treasurer, R. V. Prather, Spring- 
field, IL 


ILLUMINATING ENGINEERING 
General secretary, Clarence L. Law.  Sec- 
tions in New York, Philadelphia, Pitts- 
burgh, Cleveland, Chicago and Boston. 


INDIANA ELEcTRIC LIGHT ASSOCIATION. 
Secretary, Thomas Donohue, Lafayette, Ind. 


INDUSTRIAL BLECTRIC HEATING ASSOCIA- 
TION. Secretary, Homer Kunz, Toledo 
Railways & Light Co., Toledo, Ohio. 


INSTITUTE OF RADIO ENGINEERS. Secre- 
tary, Alfred N. Goldsmith, College City of 
New York, New York. 

INTERNATIONAL ASSOCIATION OF MUNICI- 
PAL ELECTRICIANS. Secretary, C. R. George, 
Houston, Tex. 


Socrery. 


INTERNATIONAL ELECTROTECHNICAL COM- 
MISSION (international body representing 
various national electrical engineering so- 
cieties contributing to its support). Gen- 
eral secretary, C. le Maistre, 28 Victoria 
Street, Westminster, London, S. W., Eng- 
land. 


Towa Section, N. E. L. A. Secretary- 
treasurer, M. G. Linn, Des Moines, Iowa, 

JOVIAN ORDER. Jupiter (president), 
Arthur J. Binz, Houston, Tex. 


KANSAS PuBLIC SERVICE ASSOCIATION. 
Secretary-treasurer, W. W. Austin, Cotton- 
wood Falls, Kan. 


MICHIGAN Section, N. E. L. A. Secre- 
tary, Herbert Silvester, Ann Arbor, Mich. 


MINNESOTA ELECTRICAL ASSOCIATION. Sec- 
retary and treasurer, Meyer Barnert, St. 
Paul, Minn. 


MISSISSIPPI ELECTRIC ASSOCIATION, affili- 
ated with the N. E. L. A. Secretary, E. S. 
Myers, Vicksburg, Miss. 


MISSOURI ASSOCIATION OF PUBLIC UTILI- 
TiIrs. Secretary-treasurer, F. D. Beardslee, 
315 N. 12th St., St. Louis, Mo. 


NATIONAL ASSOCIATION OF ELECTRICAL 
CONTRACTORS AND DEALERS. Secretary, W. 
H. Morton, 110 West 40th St., New York 
City, N. Y. State associations in Alabama, 
Arkansas, Connecticut, Georgia, Kansas, 
Illinois, Indiana, Iowa, Louisiana, Mary- 
land, Massachusetts, Michigan, Minnesota, 
Missouri, New Jersey, New York, Ohio, 
Oregon, Pennsylvania, Tennessee and Wis- 
consin. Annual convention, Baltimore, Md., 
Oct. 6. 


NATIONAL ASSOCIATION OF ELECTRICAL 
INSPECTORS. Secretary-treasurer, William 
lL. Smith, Northeastern College, Boston, 


Mass. 


NATIONAL BLectTrIc: LIGHT ASSOCIATION. 
Executive assistant to president, M. H. 
Aylesworth, 29 West 39th St., New York 
City. Annual convention, Pasadena, Cal., 
May 18-21. 


NATIONAL ELECTRICAL CREDIT ASSOCIA- 
TION. Secretary, Frederic P. Vose, 1350 
Marquette Building, Chicago, IIl. 


NATIONAL FIRE PROTECTION ASSOCIATION. 
Secretary of electrical committee, Ralph 
Sweetland, 141 Milk St., Boston, Mass. 


NEBRASKA SEcTION, N. E. L. A. Secre- 


tary-treasurer, B. H. Conlee, Nebraska Gas 
& Electric Co., Beatrice, Neb. 
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NEW ENGLAND ELECTRICAL CREDIT Asso- 
CIATION. Secretary, Alton F, Tupper, 15 
State St., Boston, Mass. 


New ENGLAND SEcTION, N. E. lL. A. Sec- 
retary, Miss O. A. Bursiel, 149 Tremont 
St., Boston, Mass. 


New Mexico ELECTRICAL ASSOCIATION. 
Secretary-treasurer, Charles E, Twogood, 
Albuquerque, N. M. 


NEW YorRK ELECTRICAL CREDIT ASSOCIA- 
TION. Secretary, Franz Neilson, 120 Broad- 
way, New York City. 


New YorkK ELeEcTRICAL Society. Secre- 
tary, George H. Guy, 29 West 39th St., 
New York City. 


NORTHWEST ELEctTRIC LIGHT AND POWER 
ASSOCIATION, affiliated with N. E. Li. A. 
Secretary, W. E. Herring, 860 Stuart Bldg., 
Seattle, Wash. 


OHIO ELECTRIC LIGHT ASSOCIATION. Sec- 
retary, D. = Gaskill, Greenville, Ohio. 
fone meefing, Cedar Point, Ohio, July 


OnIo SocreETy OF MECHANICAL, ELEC- 
TRICAL AND STEAM ENGINEERS. Secretary, 
Prof. F. E. Sanborn, Ohio State University, 
Columbus. 


OKLAHOMA UTILITIES ASSOCIATION. Sec- 
retary, H. A. Lane, 611 State National 


Bank Building, Oklahoma City. 


Paciric Coast SEcTION, N. E, . A. Sec- 
retary, A. H. Halloran, Rialto Bldg., San 
Francisco, Cal. Annual meeting. Hotel Del 
Monte, April 7-9, 


PENNSYLVANIA ELEcTRIC ASSOCIATION, 
State Section N. BE. L. A. Secretary, H. M. 
Stine, 211 Locust St., Harrisburg Pa. 


PUBLIC SERVICE ASSOCIATION OF VIRGINIA. 
Secretary, W. J. Kehl, Virginia Railway & 
Power Co., Richmond, Va. 


PUBLIC UTILITIES ASSOCIATION OF WEST 
VIRGINIA. Secretary, W. C. Davisson, West 
wan Water & Electric Co., Charleston, 

. we 


RADIO CLUB OF AMERICA. Secretary, T. J. 
Styles, 1112 S. Curtis Ave., Richmond Hill, 
Queens Borough, N. Y. 

Rocky MOowuNTAIN ASSOCIATION OF Mu- 
NICIPAL ELECTRICIANS, President, Lawrence 
Stone, Denver, Col. 


Society FoR ELECTRICAL DEVELOPMENT, 
INC. General manager, J. M. Wakeman, 29 
West 39th St., New York City. 


SocIETY FOR THE PROMOTION OF ENGI- 
NEERING EDUCATION. Secretary, Dean F. 
L. Bishop, University of Pittsburgh, Pitts- 
burgh, Pa. 


SoutH DAKOTA ELECTRICAL Power ASSO- 
CIATION. Secretary-treasurer, L. V. Schnei- 
der, Salem, S. D. 


SOUTHEASTERN SECTION, N. B. L. A. Sec- 
retary-treasurer, Charles A. Collier, Georgia 
Railway & Power Co., Atlanta, Ga. 


SOUTHERN CALIFORNIA ELECTRICAL CON- 
TRACTORS AND DEALERS’ ASSOCIATION. Sec- 
retary-treasurer, J. E. Wilson, 425 Consoli- 
dated Realty Building, Los Angeles, Cal. 


SOUTHWESTERN ELECTRICAL AND GAS AS- 
SOCIATION. Secretary, H. S. Cooper, 403-4 
Slaughter Building, Dallas, Tex. Annual 
convention, Galveston, Tex., May 13, 14 
and 15. 


SOUTHWESTERN SOCIETY OF ENGINEERS. 
Secretary, C. E. Barglebaugh, 721 First 
National Bank Building, El Paso, Tex. 


TECHNICAL AND HYDROELECTRIC SECTION, 
Y. E. L. A. Secretary, W. C. Anderson, 
29 West 39th St., New York City. 


TORONTO ELECTRICAL CONTRACTORS’ ASSO- 
CIATION. Secretary, E. F. W. Salisbury, 
615 Yonge St., Toronto, Ont. 


TRI-STATE WATER AND LIGHT ASSOCIA- 
TION. Secretary-treasurer, W. F. Steiglitz, 
Columbia, S. C. Annual convention, At- 
lanta, Ga., May 19-21. 


VERMONT ELECTRICAL ASSOCIATION. Sec- 
retary-treasurer, A. B. Marsden, Rutland, 
Vermont. 


WESTERN ASSOCIATION OF ELECTRICAL IN- 
SPECTORS. Secretary, W. S. Boyd, 175 West 
Jackson Blvd., Chicago, Ill. 


WESTERN SOCIETY OF ENGINEERS, ELEC- 
TRICAL SECTION. Secretary, E. S. Nether- 
cut, 1735 Monadnock Block, Chicago, III. 


WISCONSIN ELECTRICAL ASSOCIATION. Sec- 
retary, J. P. Pulliam, 1408 First National 
Bank ‘Building, Milwaukee, Wis. Annual 


meeting, Milwaukee, Wis., March 24 and 25. 
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